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INTRODUCTION  TO  APPENDICES 

The  following'  appendices  are  included  in  this  report: 

Appendix  A  -  Description  of  Spiking  Procedures 

Appendix  B  -  Sampling  and  Analytical  Methods 

Appendix  C  *  Description  of  CEM  System 

Appendix  D  -  Raw  Operational  Data  Sheets 

Appendix  E  -  Hourly  Averages  for  CEM  System  Data 

Appendix  F  -  Haw  Analytical  Data  Sheets  for  Test  Items 

Appendix  G  *  Analytical  Data  Summary  Tables  for  Stack  Test  Program 

Appendix  H  -  Analytical  Data  Summary  Tables  for  Test  Items 

Appendix  I  •>  Example  Calculations 

Breaker  pages  are  provided  to  identify  each  appendix  listed  above.  A  brief 
summary  is  included  at  the  beginning  of  each  appendix  describing  the 
contents. 
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APPENDIXA 

DF^CSUPnON  OF  SPIKING  PROCEDURES 


A.  Description  of  Spiking  Procedures 

A  description  of  the  spiking  procedures  is  discussed  in  the 
following  subsections.  SparJcless  equipnent  was  used  when 
preparing  and  applying  the  spike  solutions.  WESTON  personnel,  in 
conjunction  with  HWAAP  laboratory  personnel,  prepared  the  liquid 
spike  solutions.  HWAAP  ledjoratory  personnel  prepared  the  paste 
spike  solutions.  HWAAP  laboratory  personnel  applied  all  spike 
liquid/paste  solutions. 

A.l  TNT  spiking  procedures.  A  homogenous  liquid  solution  (i.e,, 
no  solid  TNT)  was  used  to  spike  the  following  items  of  equipment: 

o  powder  boxes 

o  steam-heated  risers 

o  steam-heared  discharge  valves 

o  steel  pipe 

o  aliiminum  pipe 

Prior  to  spiking,  a  batch  solution  was  made  to  spike  all  test 
equipment.  One  hundred  grams  of  TNT  were  added  to  250  mL  of 
acetone;  25  mL  of  the  homogenous  solution  were  add:.d  to  the  test 
equipment  outlined  above  (using  a  pipet) .  After  adding  the 
solution  to  the  equipment,  the  pipet  was  flushed  with 
acetonitrile  to  remove  residual  TNT.  The  rinsate  was  added  to' 
the  equipment.  This  resulted  in  a  spike  of  10  grams  of  Tin*  for 
each  piece  of  equipment. 

The  liquid  spike  solution  was  added  directly  into  the  powder 
boxes.  The  boxes  were  agitated  to  swirl  the  liquid,  exposing  it 
to  the  internal  surfaces.  Holes  or  cracks  in  the  powder  boxes 
were  plugged  with  parafilm  wax. 

For  steam-heated  vessels  (risers  and  discharge  valves) ,  the 
bottom  steam  connection  was  covered  with  parafilm  wax.  Although 
it  was  originally  planned  to  use  rubber  stoppers,  parafilm 
was  used  to  avoid  potential  analytical  interference  associated 
with  rubber  products.  The  spike  solution  was  added  to  the  upper 
steam  connection.  The  vessel  was  agitated  to  swirl  the  liquid 
and  expose  it  to  the  internal  surfaces. 

For  pipe  (aluminum  and  steel) ,  one  end  of  the  pipe  section  was 
covered  with  parafilm  wax.  Spike  solution  was  added  into  the 
open  end  of  the  pipe.  The  pipe  was  agitated  to  swirl  the  liquid, 
exposing  it  to  the  internal  surfaces. 

A  heterogenous  mixture  (i.e.,  a  workable  paste)  was  used  to  spike 
the  support  racks  for  shells.  For  the  TNT  spike,  1  gram  of  TNT 
was  mixed  with  about  0.8  mL  of  acetone.  Although  it  was 
originally  planned  to  spike  shell  support  racks  with  10  grams  of 
TNT,  field  operations  indicated  that  1  gram  was  sufficient  to 
cover  the  spike  area  (4  inches  by  4  inches)  adequately.  The 
mixing  container  and  applicator  (spatula)  were  rinsed  with  about 


50  aiL  acatoniti  ile.  Tha  rinsata  was  collected  for  analysis  to 
dataraina  tha  amount  of  TNT  that  adhered  to  tha  container  and 
applicator. 

Tha  spikad  aquipaent  was  placad  cn  tha  loading  dock  of  Building 
117-15  and  allowed  to  air  dry. 

A.  2  Azmonixun  picrate  spiking  proceduras.  A  homogenous  liquid 
solution  (i.e.,  no  solid  ammonium  picrata)  was  used  to  spike  the 
following  items  of  equipment: 

o  powder  box 

o  stezun-heated  riser 

o  steam-heated  discharge  valve 

o  steel  pipe 

o  aluminum  pipe 

Prior  to  spiking,  a  batch  solution  was  made  to  spike  all  test 
equipment.  Forty  grams  of  ammonium  picrate  were  added  to  2400  mL 
of  acetone;  300  mL  of  the  homogenoxis  solution  were  added  to  the 
test  equipment  outlined  above  (using  a  pipat) .  After  adding  tha 
solution  to  the  equipment,  tha  pipat  was  flushed  with  water  to 
remove  residual  ammonium  picrate.  The  rlnsate  was  addsd  to  the 
equipment.  This  resulted  in  a  spike  of  5  grams  of  ammoniina 
picrate  for  each  piece  of  equipment. 

The  procedures  for  spiking  with  ammonium  picrate  are  tha  same  as 
those  used  for  spiking  with  TNT  (for  each  type  of  equipment) . 

A. 3  Spike  recovery  procedures.  As  outlined  in  the  Test  Plan,  it 
was  originally  planned  to  conduct  spike  recovery  tests.  Selected 
pieces  of  test  equipment  were  to  be  spiked  with  TNT  and  ammonium 
picrata.  The  spiked  equipment  was  to  be  sampled  (wipe  samples  or 
rinsates)  to  determine  the  efficiency  of  the  sampling  methods. 
During  spiking  activities,  however,  it  was  determined  that  it 
would  never  be  possible  to  fully  recover  cha  TNT  or  ammonium 
picrate  spiked  on  the  equipment.  Residual  levels  of  explosives 
on  tha  parafilm,  steam  connections,  etc.  interfered  with 
recovery.  Therefo  i,  based  on  conversations  with  USATHAMA 
personnel,  it  was  decided  to  conduct  multiple  rinses  on  the 
treated  test  equipment  rather  than  on  spiked  equipment.  Treated 
equipment  was  sampled  using  a  series  of  four  rinses. 
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Appendix  B  provides  a  description  of  the  following  Sampling  and  Analytical 
Methods: 

•  EPA  Method  1  -  Sample  and  velocity  traverses  for  stationary 
sources.  (Page  B-1) 

•  EFA  Method  2  -  Determination  of  stack  gas  velocity  and  volumetric 
flow  rate.  (Page  B-5) 

•  EPA  Method  25A  -  Determination  of  total  gaseous  organic 
concentration  using  a  flame  ionization  anal3rzer.  (Page  B-17) 

•  EPA  Met»'od  3  -  Gas  analysis  for  carbon  dioxide,  oxygen,  excess  air, 
and  dry  molecular  weight.  (Page  B-19) 

•  EPA  Method  10  •  Determination  of  carbon  monoxide  emissions  from 
stationary  sources.  (Page  B-21) 

•  EPA  Method  4  >  Determination  of  moisture  content  in  stack  gases. 

(B-25) 

•  EPA  Wipe  Sampling  Technique  (Page  B-29) 

•  Modified  Method  LW02  -  Analysis  of  explosives  in  soil,  wipe,  and 
rinsate  samples.  (Page  B-33) 

•  Modified  Method  for  nitrocellulose,  nitroglycerin,  and  PETN  in 
water.  (Page  B-45) 

•  Ammonium  Picrate  in  water  and  wipe  samples  by  high  performance 
liquid  chromatography.  (Page  B-49) 

•  EPA  Modified  Method  5  •  Modified  method  5  sampling  train.  (Page 
B-65) 

•  EPA  Method  5  -  Determination  of  particulate  emi.a8ions  from 
stationary  sources.  (Page  B-105) 

•  EPA  Method  3A  •  Determination  of  oxygen  and  carbon  dioxide 
concentrations  in  enrssions  fix>m  stationary  sources.  (Page  B~119) 

•  EPA  Method  7E  -  Determination  of  nitrogen  oxide  emissions  from 
stationary  sources.  (Page  B-123) 

Section  7  of  the  main  report  provides  a  summa^  of  the  sampling  and 
analytical  methods  used  to  evaluate  test  items  and  air  samples.  The  locations 
of  the  sanmling  points  are  shown  in  Figure  7>1  of  the  main  report.  A 
summary  of  the  analytical  parameters  associated  with  each  point  is  presented 
in  Table  7*1  of  the  main  rei^rt. 
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MxTROD  !  —Sutnx  AM  VcLocrrr  Tumn 
ro«  Statioiiajit  So\rt<3M 

I.  PrincipU  and  4vpttea&ilUw 

1.1  Pruicipli.  To  Ud  ta  Lie  repnotott- 
live  oieuurement  of  po'lutant  emiAAiona 
tnd/or  touJ  vnimsetrtc  Ho*  rate  trom  > 
iiAiionirT  AouTTc.  e  meuure.-peot  MU  where 
the  efnuent  itreeai  u  flowlnf  m  >  known  dj- 
r.'ctloD  Ik  telecud.  ind  the  crou-eccuon  at 
the  iUck  li  divided  into  e  numPcr  of  equoi 
kreu.  A  trmvenM  point  1*  thea  locaud 
wlthia  each  of  theie  epuoj  VMM. 

1.3  AopUcahUlty.  Ttil*  method  U  apoUea* 
bit  to  flowths  (M  etreaffl*  In  dueta.  lUcti. 
and  fluct.  The  method  eonhot  be  uitd 
when:  d)  now  u  cyciotdc  or  twirUnt  (let 
Secuon  3.4).  (3)  a  luck  U  imoUer  than 
about  0.10  meur  (13  in.)  ta  dioaettr.  or 
0.011  m>(ii3  in.'icroMfcctlonal  am.  or  (3) 
the  meoAurement  itt*  U  leet  than  two  noek 
or  duct  dlomeur*  downitreoia  or  Itee  than  a 
half  diameter  upetrcaa.  from  a  now  dlftur^ 
one*. 

The  requlremenu  of  thla  method  mutt  be 
conoldered  before  eonnruction  of  a  new  fa* 
clUtT  from  which  emuolona  will  be  meee* 
ured:  failure  to  do  m  may  reoulre  eubee- 
quent  oturatlona  to  the  itock  or  derutioa 
from  the  itondord  procedure.  Cooee  U>vol** 
ine  vorlonu  ore  eubjeet  to  approval  by  the 
Admlnlatrmtor.  U.S.  Environmental  Protee* 
tion  Afency. 

3.  Pntcediire 

3.1  Selection  of  Meaeuremcnt  Site.  Sam* 
plinc  or  velocity  meai<’v«ment  is  performed 
at  a  kite  located  et  l.'ut  etcht  ktecK  or  duct 
dlajmetera  downstream  and  two  dlomstcn 
utMtreun  from  any  now  dikturbanee  such  te 
a  bend,  expansion  or  i.ontrection  in  the 
riAcli,  or  from  a  visible  fiane.  If  necessary, 
on  olumatlvc  location  may  be  selected,  at  a 
potitlon  at  least  two  kteek  or  duet  dloraetre 
downstream  and  a  half  dlomeur  upstream 
from  a.)y  How  d'acurbonee.  Por  a  rectoncu* 
Ur  cram  section,  on  equivalent  diameter 
<ZX!  ihoU  be  calculated  from  the  followtnc 
equation,  to  determine  the  upetreom  and 
dewnetreom  duuneao: 


measurement  slu  to  the  ntarsR  upotieui 
and  downilreom  disturboncea  and  livide 
each  distance  by  the  lUck  dlomeur  or 
•qu  valent  dlomeur.  to  deurminc  the  dl^ 
unce  in  unas  of  the  number  of  duet  d'tms* 
ura  Then,  tf.umine  .rom  Pljurt  1-1  ihe 
minimum  number  of  travenc  poinu  that 
corresponds;  i)  to  *he  -umber  of  duel  dl- 
smeurs  uosireom:  ind  (3)  to  the  numbsr  of 
dlomeurt  downstream.  Select  the  htthsr  of 
.he  two  rnlnimi:m  numben  of  travtfse 
points,  or  s  iresur  vrJus.  so  that  for  dmi- 
lor  tuclu  thj  number  is  a  multiple  of  4.  sad 
.'or  rectonruUr  stocks,  ths  number  is  oat  ef 
rhoee  shown  la  raolc  '-1. 
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where  f,«Un«th  and  (Pwwidth. 

An  slittnsuve  procedure  is  svsllsble  for 
dtierminind  the  acccpisbiiity  of  s 
mtstureracni  location  not  mseunf  tbs 
criteria  above.  This  preccdurt.  deienaiastiaa 
of  gas  flow  anflsf  at  ths  ssmpluif  poinu  and . 
comparing  the  results  with  acceptability 
cnitria.  U  described  in  Section  2J. 

3.3  Determining  tlie  Number  of  Traverse 
Points. 


3.3.3  PwtlcttUu  Travenss.  When  th* 
sight*  and  two*dumet«r  eritcrioa  can  be 
mat.  ths  Mimww.iM  number  of  traverse 
points  shall  bsi  :i)  twelve,  lor  elreiiUr  or 
rectangular  lUei's  with  dUmetote  (or  equlv* 
oient  dUmeten)  treater  than  O.ai  meter  (34 
ta.);  (3)  eight,  for  elreuUr  stacks  with  dUa»* 
etera  betwwea  0.30  sad  0.01  mster  (13>34 
ia.i:  (3)  mat.  for  rectangular  stacks  with 
squivaieat  dUmstsie  between  040  sad  o.oi 
mater  (13-34  la.). 

When  the  sight*  sad  tw»<iuiiMter  ertte* 
rloa  caanot  be  met.  the  mimiiim  numbor 
of  travsree  poinu  is  deteimintd  from  irigure 
1-1.  Bdfore  relemng  to  the  figuro.  however, 
dcurmtne  the  distaaces  from  the  eheaea 
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:.2.2  Velocity  (Non-P»rtleaJtt«)  Tr»- 
When  velocity  or  volumetne  flow 
me  u  to  be  determined  (but  not  PARlcuieie 
matter),  the  tame  procedure  as  that  (or  par- 
ileulatc  travenct  (Section  :.3.1)  is  followed, 
•xcept  that  nrure  1>2  may  be  used  instead 
of  rifure  l-l. 

2.3  Cfrcsa-tectional  Layout  and  LocaUoa 
01  Traverse  Points. 

2.3.1  Circular  Stacks.  Locate  the  traverse 
pcinu  on  two  perpendicular  diameurs  ae- 
ccrdini  to  Tabic  1-3  and  the  example  sl.osm 
in  Piri'rt  1-3.  Aiiy  equation  (for  exomulee, 
see  Ciutlons  3  and  3  in  the  Blbllotraohy) 
that  fives  the  same  values  as  those  m  Table 
1-3  may  be  used  in  lieu  of  Table  1-2. 

For  particulate  traverses,  one  of  the  diem- 
eiers  must  be  in  a  plane  tontauunt  the 
treateat  expected  concentration  vviatlon. 
e.i..  after  benda.  one  diameter  shall  be  tn 
the  plane  of  the  berl.  This  rcdulrement  be¬ 
comes  less  crltiesil  as  the  distance  from  the 
disturbance  Increaasa;  t.berefore.  other  di¬ 
ameter  locations  may  be  used,  subject  to  ap¬ 
proval  of  the  Administrator. 


In  addition  for  stacks  havtnc  dlaraeicia 
creater  than  0.81  m  (2,  In.)  no  traverae 
pomu  snail  be  located  within  2.3  centlme- 
terr  (1..30  in.)  of  the  stack  wailt;  and  for 
stack  dicmeuri  equal  to  rr  less  than  0.81  m 
(24  m.).  no  traverse  points  shall  be  located 
within  IJ  cm  <0.30  m.)  of  the  stack  walls. 

To  meet  these  enters,  observe  the  proce¬ 
dures  (iven  below. 

:.3.1.1  Stacks  With  Diameters  Greater 
Than  0.81  m  (24  ih.j  When  any  of  the  tra¬ 
verse  pomu  (a  located  in  Ceccicn  2.3.1  fall 
within  2.3  cm  <  1.00  tn.)  of  the  stack  walla,  re¬ 
locate  them  airay  frum  the  stack  wails  to: 
(1)  a  distance  of  13  cm  (1.00  in.):  ur  (2)  a 
distance  equal  to  the  noBle  inaide  diameter, 
ehichever  la  larter.  These  relocated  tra¬ 
verse  pomu  (on  each  end  of  a  diameter) 
shall  be  the  ''adjusted”  traverse  pomu. 

Whenever  two  successive  traverse  potnu 
are  combined  to  form  a  iinfle  adjusted  tra- 
vena  pomt.  treat  the  adjusted  pemt  aa  two 
vepantu  traverse  pomts.  both  m  the  sam- 
pUn(  (or  velocity  meaiurcmtnt)  procedure, 
and  in  reeerdlnt  the  dat^ 


*'9u(e  1  3.  E  lunolc  ihowinq  circular  such  croM  section  divided  mtq 
1 7  equal  sreal  wlih  locaiion  of  irsvene  points  moictted. 
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Z.3.1.2  Stacu  WItft  DliuncMn  Equki  M 
or  lest  Thm  O.ai  m  iH  m.).  ToUow  tne  pro- 
erduro  in  Sretloa  2.3.1. 1.  notlnc  only  '.’in 
any  adjuited"  poinu  inouid  be  r«locstrd 
away  Irom  ihe  suck  walli  to:  il)  a  dlatancc 
o{  1,3  cm  (0  JO  in.i:  or  i2)  a  dtjunc*  «>uaJ  to 
me  noslt  miide  diamtur.  wnicliever  ti 
larger. 

2.3.2  Recunrular  Stack!.  Determine  the 
number  of  travene  point!  aa  explained  in 
Section!  2.1  and  2.3  of  thi!  method.  fYore 
Table  1-1.  detenolnt  the  frid  eonftcuratlon. 
Divide  the  suck  croai-iectloD  Into  u  many 
eouai  recuncular  elemei.ul  areu  t!  tra¬ 
verse  point!,  and  then  locate  a  traverse 
point  at  the  centroid  of  each  equal  area  ac- 
cordlnc  to  the  example  in  Drurt  1-4. 

II  the  teiur  deairea  to  um  more  than  the 
minimum  number  of  trave>ia  point!, 
expand  the  "nunlmum  number  of  traverse 
potnu"  matrix  (set  Table  1-1)  by  addlr.t  the 
extra  traverse  pomu  alone  one  nr  tht  other 
or  both  lets  of  the  matrix:  the  final  matnx 
need  not  be  balanced.  For  examola  U  a  4x3 
"minimum  niunber  of  pointa  matrix  •ere 
expanded  to  3(  poiata  the  final  matrix 
could  be  tx4  or  12x3.  and  would  not  neeet- 
saniy  have  to  be  txt.  Alur  cotistnicflns  the 
final  matrix  dlvida  tha  tuck  croes  aactloa 
liiu  u  many  equal  reetantular.  elemental 
area!  aa  traverse  pemta  and  loeau  a  tra- 
veme  point  at  Uia  eaatrold  of  each  equal 
area. 

The  situation  of  trave  .e  oolnu  belcr  too 
cloae  to  the  suck  walla  U  not  expected  to 
artae  with  rtcuntular  sucka  II  thia  prob¬ 
lem  should  ever  anae.  the  Adminlitrator 
must  be  contacted  for  reaeluticu  of  the 
maiur. 

2.4  Vcrilleatlon  of  Abaenee  e(  Cyetonie 
Flow.  In  reoat  autlonary  aourrea  the  direc¬ 
tion  of  stack  caa  flow  U  eaaantlaUy  parallel 
to  the  stack  walla.  However,  eyelonle  flow 
may  exist  ( 1 )  alter  such  deviees  as  cyclones 
and  Inertial  demlatets  foUowtnc  venturi 
scrubbera  or  (3)  In  itacka  havirt  tviicnilal 
inleu  or  other  duet  eonllcurauoiu  which 
fend  to  Induce  swirllnc  in  theae  ituuneea 
the  presence  or  abecnct  of  eyelonle  Tow  at 
th.t  sampiink  location  must  be  deurmined. 
The  foiiowint  uchniquee  are  acceptable  for 
this  determination 


Figure  14.  EiamoltshoMoerKtaneular  track  cron 
ttction  oiviocd  into  1 2  aqvM  artti  wiilr  a  iranene 
point  at  etniroid  of  aaen  aria 


Level  and  zero  the  manometer  Connect  a 
Type  2  pitot  tube  to  tne  manometer.  Posi¬ 
tion  tne  Type  3  pitot  tube  at  rach  traverse 
point.  Ill  lucceuion.  so  that  the  planes  of 
the  face  openuifs  of  the  pitot  tube  are  per- 
penaicuiar  to  "he  suck  croaa-iectional 
plane;  wren  the  T>t>e  3  pitot  tjbe  '.a  in  this 
position.  :l  LS  at  0"  reference."  .Vou  t.be  dif¬ 
ferential  pressure  <api  readint  at  each  tra¬ 
verse  point.  II  a  null  (zero)  pitot  readint  la 
obtained  at  S'  reference  at  a  nven  traverse 
point,  an  aceepubft  .'low  (rendition  exlau  at 
mat  petnt.  il  the  pitot  readint  la  not  zero  at 
0'  reference,  rouu  the  pitot  tube  (up  to 
=  40'  yaw  antic),  until  a  null  readlni  la  oly 
utned.  Carefully  determine  and  record  the 
value  of  tne  reutlon  antle  (a)  to  the  nesr- 
e.t  Jetree.  Alter  the  null  technique  hat 
been  applied  at  each  traverse  point,  eileu- 
Isie  the  averate  of  the  tbaolute  valuM  of  a: 
auitn  a  values  of  0*  to  those  pomta  for 
which  no  roution  was  required,  and  Include 
these  in  the  overall  averate.  It  tht  sverstt 
value  Of  '  la  treater  than  Jlit  overall 
flow  condition  in  tha  suck  la  onaoceouble 
and  alternative  mathodoloty.  subject  to  tha 
approval  ol  the  Admlnlatrator.  must  be  used 
to  perform  accurau  aamoie  and  vaioeity  ua- 
verse^ 

Tha  alternative  prooeduie  dcecnoed  a 
Section  2J  mey  be  uaed  le  deiemme  tiie 
retaiioa  antle*  m  lien  of  iIm  prooadara 
dcachbed  above.  The  limit  of  coccpubiUiT 
for  the  averafC  veiue  of  a  wonU  lemaU  20*. 

23  Alltmabve  Meeaufeak.o(  SIM 
SelccUim  Prooedurc.  Thia  aitcmadve  appliee 
le  aouroea  where  aieatureacat  lecattoiw  cn 
lest  than  3  equivalent  stadi  or  duct  diaiMteie 
dowoabeam  ft  leas  than  H  duct  dlsmatv 
upeiraaa  from  a  flow  distwiMnea.  Tbo 
alternative  should  be  Uaalivd  to  ducts  tarfsr 
than  34  in.  la  diatMtar  svheva  blodtate  a^ 
wall  ({Tteta  are  mlnimaL  A  direcdonaiJ  now- 
aenalai  probe  la  uaed  to  nwaaoie  pilch  and 
yaw  sntlaa  of  tha  fat  Oow  at  40  or  mete 
traverse  polaia:  the  resultant  asfle  ia 
uieuUiad  and  compared  with  bccapubla 
ollcTla  for  mean  and  standard  dtvuOea. 

Neu— Both  tha  pilch  and  yaw  aniiaa  are 
measured  troa  a  Uim  paaamt  threufh  the 
travaree  polni  and  paraliei  to  the  such  axlx 
The  pitch  anfie  M  tha  ansle  of  the  la*  flat* 
eomponaai  ta  the  plana  that  INCLUDES  the 
trewree  Una  and  ia  parailti  to  iho  tuck  aain. 

The  yaw  ufie  ia  the  aafle  of  tho  faa  flow 
component  In  the  plane  PERPENDICUlAlt  la 
the  uev-rse  Una  at  tht  ttaveraa  point  and  ta 
mcatured  from  the  Une  patalnf  thioush  the 
trevf rai  point  and  paraUtI  to  the  aladt  axia. 

23.1  Apparatus. 

23.1.1  Dirtcbooal  Probx  Any  dhwctloaal 
preba.  such  as  Umisd  Smaor  DA  Thie^ 
Oimansieoai  Diieebocwt  noba.  uapabla  of 
meaaunaf  both  tha  pilch  tod  yaw  anfJae  ed 

f  aa  newt  la  aeeepubit.  (Noaac  Maattaa  ad 
beds  nama  or  apeeflle  praduetp  doae  net 
conadtuta  cndotMaiaat  by  the  U.& 
Envunnmcfltai  Protection  AfeBc*.)  .Xasifs  aa 
iiltniifleatloa  mimber  te  tha  cUiedlaMl 


probe,  and  oermanrnuy  mark  or  knxrave  tha 
number  on  the  body  ol  Use  probe.  The 
prruure  hoiva  nl  crvclional  probea  arfi 
I'jacepi'bie  to  piuxamf  wrio  utvd  la 
ptrtiaiiaie-iadvn  ett  ipvar.ia.  Thtrtfore,  a 
•yiirm  for  cJniuna  ‘hr  piriiure  hoivi  by 
'  ba(J('Ourfuif '  tmui  notaurutd  ur  u 
rT(:uirvd. 

13.13  OilTereniitJ  Prearim  Ceuyea. 
Ihcdincd  manomttvra.  U-tube  mtnoracicra.  or 
other  dilTtrcnbtl  pretaure  yiuaea  (t.f., 
mifnehelie  fauttal  that  meet  the 
apccificaDona  deaenbed  in  Method  2  I  23. 

.VdW.— If  ihv  dillrrvniial  pretture  fauye 
pfoducet  both  nvfauve  and  positive  rtaduifs. 
than  both  nefttive  ind  potiuvt  prcaaure 
rvtdihfs  ahtll  be  ulibratad  *1  a  mmuauffl  of 
three  pomu  aa  apeclTied  ia  Method  2  I  23. 

233  Traverse  Pomta.  Dae  a  mimmuo'  of 
40  traverse  pomta  for  cmiJar  ducts  and  42 
pomu  for  rcctaafuiar  ducu  lor  the  faa  How 
thflt  dttctminationa.  Follow  |  23  and  Table 
1-1  or  1-2  for  the  locabon  and  layout  of  tht 
traverse  pomu.  If  the  meaaurtmeai  locabon 
It  rtattmuned  lo  be  tccapubla  tccordmf  to 
the  otitna  m  thia  r'liraaove  precadurt.  use 
tht  taoM  bnverse  pomi  number  and  iocabooa 
for  aamplmf  and  velear/  mattuiemanu. 

233  Mtaauismcnt  Proeadurt- 

233.1  Piepars  tht  rtirecUont'  rebe  and 
difftrsnbal  pretaure  faufca  at  rtcoounendad 
by  tht  stnuficturcr.  Capillary  tubiaf  nr 
tutfc  unka  aa;'  ba  used  to  dampan  prestura 
.Tucniailont.  it  la  racommeoded.  but  net 
requuedL  that  a  preieti  kak  cheok  bo 
ee.‘ducted.  Te  parfoni  a  laak  ehadb 
pretaunaa  or  uts  aueboo  on  the  impact 
opetuaf  unbl  a  rtadinf  ol  at  Itui  74  cm  (3 
In.)  fhO  iwftaiers  en  (ho  dUIirtatlii  prnaaufw 
lauff.  then  ptuf  the  impnet  eponlnx  The 
praeauio  of  a  le^-fasn  vyttam  will  remain 
ruble  for  at  Itaat  IS  taeondA 
23  33  Laval  and  aero  the  manometert. 
Sinot  tht  manematkr  lesrti  tad  aato  suy  drift 
because  of  vtbrebons  and  temperatote 
dunfta.  penodicaJJy  check  the  level  and 
aero  duil^  the  travates. 

2333  Poeibon  the  proim  at  tha 
approptlaw  loeattona  la  tha  fat  ttream.  and 
reuw  ubUI  aero  defleetlaa  ta  bMiieattd  for  the 
yaw  tiifJe  prweaurw  fsufo.  OeieriBlaa  and 
reeord  the  yaw  anfie.  Record  tha  pratsum 
Ituft  rtadinfs  for  (he  pitch  aofla,  and 
dturmlao  the  pitch  an^  from  the  eaUbrabea 
curve.  Repeal  this  procadutn  for  sach 
traveraa  pomL  Complau  a  '^ea-puiye*  of 
the  preaMtm  Uoaa  and  the  hnpaet  opeain«k 
pnor  te  maaturemenu  of  ta(di  nvaise  poiaL 
Apeat-iaatehackaadaacftbadln  4  .33.1 
it  rsquirad.  If  tha  catterla  for  a  Uak-frwe 
lyatam  am  net  met  .mptir  the  aquipmeaL  and 
repaat  tha  flew  attfla  maaaummaau 

234  Calculaw  tho  meultsnt  anfla  at  each 
tmvaiM  petal,  tht  averafn  mraliaat  ta«le. 
and  tha  tuadard  davtatton  uaMf  tha 
fullowiaf  aquaoona.  Coraplait  tte 
caJculabcas  muinlnf  at  laaat  ona  txM 
il|Blfrcaai  flfttm  beyond  that  of  tha  acquired 
data.  R.nmd  tha  vtluaa  aftar  tha  final 
calouladana. 
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(Ulculatt  th«  multtfit  &a|i*  at 
t«ch  travtm  point 

R,— are  co«UM  (Icaunt  Y(J(co(tM  PJ]  Eq. 

1-: 

Whert: 

R  .  Bisuluw  angle  at  ttaverae  point  1, 
decree. 

Y,a  Yaw  angle  at  <nvem  point  I.  degree. 

P,- Pitch  angle  at  travetie  point  1.  degiea. 

Calcul'U  (he  average  reauitant  (or 
the  aeaiumnenU: 


B 


wheif 

ft  •  Average  reauliani  angle,  degree, 
n  •Total  number  of  tievene  points. 

2.5.4J  Calculate  the  standard  dcviationa; 


Eq.  1>4 


Where: 

S,  m  Siandard  devtatioB.  degree. 

ZXS  The  laeiauretaent  tecahoa  is 
acceptable  if  K<  2ir  and  StqlO*. 

2J.e  Callbretiaa.  Use  a  (low  tyateffi  ea 
deaenbed  in  Seetioaa  4.1.2.1  and  4.H2  of 
Method  2.  in  additia&  the  (low  ayatem  ahall 
have  the  capacity  to  generate  two  teat* 
section  veioeitiea:  one  between  ses  ind  730 
m/miB  (tSJO  and  2400  ft.'min)  and  oim 
between  730  and  1100  mf  mm  Utun  and  .iwn 
(t/min). 

IJSJki  Cut  two  entry  porta  in  tha  teat 
section.  The  axes  through  the  entry  ports 
shall  be  perpendicular  to  each  othar  and 
intersect  in  the  eentreid  of  tha  test  seetioa 
The  ports  should  be  elongated  slots  parallel 
to  the  axis  of  'Jte  test  section  and  of  suffiaeni 
length  to  allow  measurement  of  pitch  angles 
while  maintaining  tha  p;tat  head  position  at 
the  test-aactioo  centroid.  To  fadlitaia 
alignment  of  the  directional  probe  during 
calibration,  tha  teat  aection  ahould  ba 
cjnatructad  of  plaxiglaaa  or  tome  other 
trrnsparenl  maiattaL  All  calibraticn 
mcaturemcnia  thotild  ba  made  ai  tha  same 
point  in  tha  teat  section  preferably  at  tha 
centroid  of  tha  teai-tcctian. 

15.0.2  To  enaure  that  tha  gaa  flow  ia 
parallel  to  tht  central  axia  of  the  test  aecdoa. 
follow  the  procaduro  in  Section  2.4  for 
cyclonic  flow  detemlnation  to  meatura  the 
gaa  flow  angtea  at  the  eantrotd  of  tha  tail 
section  from  two  teat  porta  located  90*  apart 
Tha  gaa  flow  angla  meaaund  ia  each  port 
must  ba  t  2*  of  0*  Straightaning  vanaa 
should  bo  installed,  if  nacesiary.  to  meat 
ihia  criterion. 

25.0J  Pitch  Angle  Calibration.  Perform  e 
caiibraiion  traverse  according  to  the 
manufactuter't  recommended  protocol  in  5* 
Inereiacatf  for  angias  from  ..*60*  to  4-80*  at 
one  velocity  in  each  of  tha  two  rantet 


ipecitisct  abova.  Avaraga  tnc  pressure  rails 
valuta  obti;nsd  let  each  angle  in  the  two 
How  ranges,  and  plot  s  caiibrauoti  curve  with 
the  average  valuct  of  the  preseurc  ratio  (or 
other  suilrblc  measurement  factor  ea 
recommended  by  the  manufaciurtrl  versus 
tha  pitch  angle.  Ortw  a  smooth  lint  thro  igh 
Lht  Jala  points.  Plot  also  the  dtia  vtlutt  tor 
each  traverse  point  Oalcrmuia  the 
diKerencee  between  the  measured  data 
valuii  and  tha  angle  from  tha  callbrabon 
curve  at  tha  sama  pressure  ratio.  The 
ditferenci  at  each  compenaon  moat  ba  within 
2'  for  sngitt  bttwtan  0*  and  40*  and  anthin 
2*  for  angles  baiwacn  40*  and  ao*. 

2.S.8.4  Yaw  Angle  Caiibraiion.  Mark  tha 
threc.dinenstonai  piobs  to  aitow  tha 
duttminaUon  of  tha  yaw  position  of  tha 
probf,  This  it  usually  a  tina  axtanding  the 
langth  of  the  probe  and  alidad  andi  tha 
impact  opening.  To  dctirmuia  tha  accuracy  of 
maasortmanti  of  tha  yaw  angle,  only  ‘ha  tarn 
or  null  position'  need  it  calilbratadaa 
toilowa.  iHaca  tha  diractional  probain  tha  teat 
saetton.  end  roiata  tha  probe  tiaiil  dm  lato 
position  ts  found.  With  a  prooraetor  or  othar 
angle  maaauniig  davica.  maaaura  tha  angle 
indicaiad  by  the  yaw  angle  mdicaiaran  ha 
thme-demaniionai  probe.  Thia  ahaeld  ba 
within  2*  of  0*.  Repeat  thia  maaiwaMM  for 
any  ether  potnia  along  ths  langthof  the  pitaa 
whtra  yaw  angla  maaauiemanttemdd  Ixi 
read  ia  order  to  aceouni  for  variaOdna  bi  the 
pitot  maikinga  uatd  to  tadlcaia  pdot  head 
potiiiona. 
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Mxmoo  2— OrmuiiHATiox  or  Stack  Gai 
VdociTT  Air»  VoLCTMXTaie  Flow  Rat* 
iTrff  S  Pttot  iciK) 

1.  finneipU  and  Applxetbility 

1.1  Pnnciple.  The  averMe  fu  velocity  in 
a  stack  u  detennmed  Irons  the  (as  density 
and  Irons  measurement  of  the  avera«e  veloc¬ 
ity  head  with  a  Type  S  (Stausschelbe  or  re¬ 
verse  type)  pitot  tuoe. 

1.2  Applicability.  This  method  Is  applica¬ 
ble  for  measurement  of  the  averaic  velocity 
of  a  (as  stream  and  for  quanUfyin(  (as 
flow. 

.  This  procedure  Is  not  applicable  at  meas- 

9  urement  sites  which  fall  to  meet  the  critcna 

of  Method  1.  Section  2.1.  Also,  the  method 
ousnot  be  used  for  direct  mcAurement  in 
cyclonic  or  swirtliM  (as  streams:  Section  2.4 
of  Method  1  shows  how  to  deterniutc  cy¬ 
clonic  or  swtrlln(  flow  conditions.  Whe.i  u»- 
^  acceptable  conditions  eaist.  alumative  pr^ 

*  oedures.  subject  to  the  approval  of  the  Ad- 

nsmutrator.  U.S.  ^wonmental  Protection 
.A(ency.  must  be  employed  to  make  accurate 
□ow  rau  dctcrasinauons:  examples  of  such 
aliematlvc  procadurcs  are:  (1)  to  Install 
stral(htemn(  vanes:  (2)  to  calculate  the 
total  volumetric  flow  rate  stoiehlometrical- 
ly.  or  (31  to  move  to  another  measurement 
site  at  which  the  flow  is  aeeeptable. 


2.  Appanttu 

Specifications  for  the  apparatus  are  (ivcn 
below.  Any  other  apparatus  that  has  been 
demonstrated  (subject  to  approval  of  the 
Administrator)  to  be  capable  of  meetint  tiic 
speclficauons  will  be  coiuidertd  aocepuble. 

2.1  Type  S  Pitot  Tube.  The  Type  S  pitot 
tube  (Fifure  2-1)  shall  be  made  of  metal 
tumnx  (esf.  stainless  steel).  It  u  recommend¬ 
ed  that  the  external  tubm(  diameter  (di¬ 
mension  D,  Ptr-uv  2-2b)  be  between  0.43 
Slid  0.8S  centimeters  (4ii  and  H  inch).  There 
shaU  be  an  equal  dlstaoec  from  the  base  of 
each  let  of  the  pltct  tube  to  Its  face-openiiK 
plane  (dimensions  and  Pa  Plrire  3-3b);  it 
IS  recommended  that  this  distance  be  be¬ 
tween  l.OS  and  l.SO  times  the  external 
tubtnt  diameter.  The  face  openlnn  of  the 
pttot  tube  shall,  preferably,  be  aliened  as 
shewn  In  Pisure  2*2:  however.  sUtht  "»i«- 
atisnmenu  of  the  openina  an  permissible 
(sec  P1(ua  3*3). 

The  Type  S  pitot  tube  shall  have  a  known 
coefficient,  deutmined  as  outlined  In  Sec¬ 
tion  4.  an  identification  number  shall  be  as- 
aisned  to  the  pttot  tube:  this  number  shall 
be  permanently  marked  or  ensraved  on  the 
body  of  the  tuba. 


Figure  2- 1  Type  S  pitot  tube  manometar  aisembtv. 
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TRANSVERSE 
TUBE  AXIS 


(1) 


A  SIDE  PlANf 


NOTE 

t.OSO,<  P<|.saD, 


(k) 


(C) 

Pigura  2-2.  Aroowly  oonttnicMd  Typa  S  pnei  tuM.  shown  m;  (•)  and  v««;  fact  eoawaig  pianaa  eanMn«e>aar 
to  trantvarsa  amt:  (b)  top  viaw:  taca  ooanmg  pianaa  oaraMM  to  longauianai  aaw  (c|  sioa  waw;  bom  taps  at 
apual  Mngth  and  camanmas  eoatodani.  wnan  viawad  from  both  artaa.  Daiasna  coattiaam  vaiuaa  ol  asa 
may  oa  aaaignad  to  pool  tubas  oonamicisd  tn«  way. 


CM  sraTtONaav  iounoi  laMMiNo  tCTMOoa 
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^igur*  24.  TypM  of  fK*<op«nng  mnaiignmom  IMI  con  muK  from  f<«<d  UM  or  iworapor  cenBtnjcMn  of 
Typo  S  pitot  tupM.  Th«M  wM  not  affoci  tn«  boiofw  vakio  of  Cpft)  to  long  as  al  and  a2  10*.  df  and  d2 
5*.  z  0.32  cm  (t  /a  m.)  and  w  0.08  etn  (1/32  m.)  (citation  1 1  in  Section  6). 

A  standard  pitot  tube  may  be  used  instead  the  final  traverse  point,  eleaninr  out  the 

of  a  Type  S,  provided  that  it  meets  the  spec-  impact  and  static  holes  of  the  standard 

iflcations  of  Sections  2.7  and  4.2;  note,  how*  pitot  tube  by  "back-purfinc**  with  pressur* 

ever,  that  the  smie  and  impact  pressure  ized  air,  and  then  takuv  another  dp  read- 

holes  of  standard  pitot  tubes  are  susceptible  inf.  If  the  dp  readinfs  made  before  and 

to  piufginf  in  particulate-laden  fas  streams,  after  the  air  purte  are  the  same  (£5  per- 

Therefore.  whenever  a  standard  pitot  tube  cer<t).  the  traverse  is  acceptable.  Otherwise, 

is  used  to  perform  a  traverse,  adequate  reject  the  run.  Note  that  if  dP  at  the  final 

proof  must  be  furnished  that  the  openinfs  traverse  point  is  unsuitably  low,  tnother 

of  the  pitot  tube  have  not  plug  fed  up  point  may  be  selected.  If  ”baelt-purflnf'‘  at 

during  the  traverse  period:  this  can  be  done  rerular  intervals  is  part  of  the  procedure, 

by  taking  a  velocity  head  (dp)  reading  at  then  comparative  dP  readings  shall  be 
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Uken.  M  above,  for  the  laji  two  back  surtet 
at  which  suiublir  hith  as  readlna  are  oo- 
lerved. 

3.3  OifferenUai  Preisure  Gaute.  An  in- 
citned  manoaeicr  or  eouivalenc  device  u 
used.  Moat  tampllnf  trams  are  equipped 
with  a  10-UL  (wmur  caluam)  mclmed-verti- 
caJ  •aanometair.  aavtn«  O.Ol-in.  HiO  dlvtaiona 
00  the  a>to  1-to.  mcimed  scale,  and  O.l-m. 
HjO  dlvuiona  oa  the  l-  to  lO-Ut.  vertlcai 
scale.  This  type  o(  oanomeur  tor  other 
imuge  of  equivalent  sensitivity)  Is  satisiae* 
tory  (or  the  measureaeat  of  dp  values  as 
lo*  as  1.3  aa  <0.05  la.)  :i>0.  However,  a  dH< 
ferenuaj  piaaMiw  lauce  o(  jieater  sensiuvi* 
ty  shall  be  used  (suBleet  to  the  aoiiroval  ot 
the  Adaualstntor),  H  any  ot  the  (otloeant 
la  found  to  be  true:  (1)  the  aflthaaetle  aver* 
ace  o(  oil  as  readinis  at  the  traverse  poinu 
In  the  stock  to  leas  than  1.3  aa  (0.05  In.) 
RiO;  (3)  (or  tneenaa  s(  13  or  more  poats. 
aoN  tiaa  10  poreent  of  the  ladlvtdual  dp 
readlna  are  below  1.3  raa  (0.05  in.)  a.0:  <3) 
(or  tnvetMi  ot  fewer  thaa  13  potnta.  aora 
Man  oat  dp  readlac  to  below  1.3  aa  (O.OS 
la.)  SiO.  Dtaitoa  10  a  Seetloa  t  deaenba 
eoaaeretally  available  inatruaentation  (or 
the  aeasiuwaaaat  ot  l6w*raaa  caa  veiooi* 

UHL 

AS  SSI  altomaUve  to  entorta  (1>  UUwuch 
(3)  above,  the  (e.'loannc  caleulattoa  aay  be 
pertorasd  a  detsroiM  the  neceastty  of 
uaint  a  aora  soostuve  dllfetadtial  preaure 
lauce: 


22  Va  pi%-  aJ 

!■! 

±Va7. 

1*1 

where: 

dhwlndlvumai  voloetty  head  readint  at  a 
taveiae  point,  aid  HvG  (in.  H.O). 

•  ...  Total  nuabar  of  traverae  potato. 

A  •  0.13  ma  iU3  when  aetne  unita  are  used 
and  O.OOi  a  HtO  when  Entltoh  uniu  are 
uae^ 

H  T  to  creater  than  1.05,  the  velocity  head 
dau  are  unaoeeptable  end  a  aon  sensitive 
dUftrvntUi  prcaaure  wee  must  be  used. 

N< ,  If  dUtcrenusLi  preaure  fauces  other 
than  inclined  eaanomeun  are  used  («c.. 
macneheiie  tauCMi.  their  ealibmuen  must 
be  ehccked  after  each  test  satia.  To  cheek 


the  calibration  s(  a  differential  preaure 
tause.  compare  dp  readlna  of  the  taua 
with  thoM  of  a  sause-oit  manometer  at  a 
minimuni  of  three  potnta.  aoproxunately 
I epresentlhf  the  ranre  of  dp  values  ui  tne 
stack.  If.  at  each  ooint.  the  value#  tst  \#  •« 
read  by  the  differential  preaure  note  and 
(auce-oil  manometer  a«ree  to  withm  5  per- 
cent,  the  differencial  preaurw  ciuce  snail 
be  considered  to  be  m  o.-oper  calibrauon. 
Otherwise,  the  test  anee  shall  either  be 
voided,  or  proeedurH  to  adlust  the  mea^ 
ured  dp  valuM  and  final  reeuiu  shall  be 
used  subject  to  the  approval  ot  the  Adiain» 
trator. 

3.3  TemMrature  Osun.  A  thamoeeii* 
pie.  llqiud-fUled  bulb  cherHoaaeter.  biaetol* 
lie  thermometer.  mereury-ui-flsM  therwMH* 
eter.  or  other  caucc.  capable  of  meosunne 
umperature  to  within  i.s  peretnt  of  tho 
minimum  absolute  stack  toapcracurc  shkU 
be  used.  The  temperature  cauce  «»«#ii  be  at* 
tachfd  to  the  pitot  tubo  swell  that  tho 
sensor  up  does  not  Uiueh  aay  metal:  the 
auce  shall  bo  Ut  sn  uiterfcreacwfiwe  »t> 
nncement  with  rcepact  to  the  pitot  tubo 
face  openina  (see  Pifure  3*1  sad  stoo 
Ptfure  3-f  in  Section  4).  Altemato  pomtloni 
may  be  usod  If  the  pitot  tubfuoiperwtari 
aum  syatsm  to  eallbratad  aOMrdlnc  to  tho 
procedure  of  Seetloa  4.  Provided  that  a  dU* 
(eretiee  of  not  uoro  thaa  1  percent  la  the 
aversot  veloatr  meaeurcotent  to  uitroduccd. 
(tie  temovrature  wa  need  not  be  attached 
to  (he  pitot  tube:  this  otornouve  la  siihiset 
to  the  approval  of  the  AdmsntoUMor. 

14  Pmsurc  Probe  and  Oouct.  A  ptoMNa* 
eter  tube  and  mereury*  or  woter-fOlad  9* 
tube  manometer  capuMe  ot  'wt«fi|iirliiid  stack 
presaure  to  within  15  tua  (0.1  in.)  Be  is 
used.  The  static  up  of  a  standard  typ*  pitot 
tube  or  ont  lee  of  a  Typa  S  pitot  tube  with 
(he  (ace  openint  plaoH  peeiuoaed 

M  the  caa  flow  etay  alao  be  uaad  aa  the  ptaw 
sure  prwbo. 

15  Barometor.  A  SMreunr.  aoerwA  m 
ether  bareoteur  ranahlo  of  measurfac  a^ 
maphene  pruaure  w  within  15  ma  Og 
<0.1  ul  Be)  may  be  used,  la  many  easaa.  tho 
barometne  rcadinc  may  be  ebuinad  fraa  a 
nearby  national  weather  servlet  statloa.  in 
which  esse  the  sutloa  value  iwhlea  to  tho 
abeoiuw  barometne  pressure)  shail  be  re> 
dUHted  and  aa  adjusuaent  for  elevatiiba  dU* 
fereacH  between  the  weather  ttatfoa  tad 
the  sampUnc  point  thall  be  applied  at  a  rau 
of  mmua  15  mm  (0.1  la.)  Be  per  30.metar 
(100  foot)  elevation  inereose  or  vico*vena 
for  clevauoa  decrceoo. 


3.i  Gh  Density  Determination  Equip* 
menu  Method  1  equipment.  If  neeqeq  (lee 
Section  3.81.  to  determine  the  stack  las  dry 
molecular  weitnt.  and  Reference  .Method  4 
or  .Method  5  equipment  for  mouture  con¬ 
tent  determination;  o'.ner  metnods  may  oe 
used  subject  lo  tpprovtl  of  ihe  Admuustra- 
cor. 

IT  Calibration  Pilot  Tube.  When  calibre* 
(ten  of  tne  Type  S  pitot  tube  is  ncceMary 
(see  Section  4).  a  standard  pit-it  tube  to  used 
IS  a  reference.  The  standard  pitot  tube 
mail,  preferably,  have  a  known  coefficient, 
rhtained  either  (1)  directly  from  the  Nation* 
ti  Bureau  of  Standards,  Routs  3T0.  Quince 
Orehsrd  Road.  OaiUienburi.  Maryland,  or 
(3)  by  calibration  apauiK  another  standard 
pitas  tubo  -siui  an  NBS*craceBBie  eoeffl* 
cicnu  Alternatively,  a  standard  pitot  tube 
designed  sceordlnt  w  the  enuna  nven  in 
IT.l  throutn  1T.5  below  end  lUuitraccd  In 
Pi|ure  3-4  (see  also  Ciuuona  T,  i,  snd  IT  in 
Section  5)  may  be  uaed.  Pitot  tuba  daifned 
adeordlnt  to  Uiea  soectfleatlona  will  have 
baMlIne  coefflctcflu  of  shout  O.MsO.Ol. 

IT.l  Bcmlspheneal  (shown  in  fTfurt  J- 
4).  ellipMidal.  or  eanieal  tip. 

1T.3  A  minimum  of  slk  diameters 
sittldht  ran  (based  upon  A  the  enemat  dl* 
smeter  of  the  tubei  bwtweea  the  Up  end  the 
suue  preesure  holea. 

ITI  A  minimum  ef  eight  diameun 
straisM  run  between  tne  staue  ercasure 
holm  snd  the  cemerilne  ef  the  eatemal 
tube.  fbUowuid  the  M  degree  bend. 

3.T.4  Staue  preesure  hoim  )f  equal  siae 
(spprokunatciy  0.1  f».  equally  spaced  ui  a 
pMMifMur  mif  eonfigurauon. 

17  J  Ninety  degree  bend,  with  curved  or 
rltered  junction. 

3.5  OUfcrential  Preseure  Qaua  for  Type 
S  Pitot  Tube  Calibrauon.  An  inclined  eaa* 
nometor  or  equivalent  to  ueed.  if  the  single* 
veloaty  eallbrauon  leennioue  la  employed 
(sm  Seetten  4.1.3.31.  the  ckubraUon  differ¬ 
ential  premure  aua  shall  be  readable  ta 
(he  ncarmt  0.13  ma  B.O  (0.005  ua  B<0>. 
PPr  muiuvelocity  callbraUona.  the  aua 
shall  be  readable  to  the  nearest  0.13  ma 
BA3  (0.005  In  HfOi  for  ap  velum  between  1.3 
end  35  ma  R>0  (0.05  and  l.O  la.  EkO).  and 
to  the  nearest  IJ  aa  B.O  (0.05  la  B>0>  for 
ap  velum  abrve  35  ma  H<0  (1.0  la.  H.O).  A 
tpoasi,  more  senaiuve  augs  will  be  re* 
buired  w  rend  Ap  velum  below  1 J  aa  HiO 
t0.05  In.  0,0}  (see  atauon  It  la  Secuon  6i. 
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Figure  2-4.  Standard  pitot  tube  design  specifications. 


3.  Proettun 

3.1  S«t  up  u>«  Appwmua  m  shown  la  dnft  duo  to  vibruloop  and  unoomurt 

Dfur*  3«l.  CspUlwT  tuoitw  or  surtt  f "««  chtngM.  mako  pohodie  ehoeks  duruic  cho 

installed  batwoan  th«  usaoaatar  and  pitM  crarene.  Kaeerd  all  oeeaMafr  data  as  shown 

tube  mar  be  uiad  to  cUiapen  ap  nuetun*  in  the  example  dau  shoes  (nture  3.31. 

Uona.  It  U  recommended,  but  not  required  Measure  the  vetodtr  bead  and  tern* 

that  a  pretest  leak-check  be  conducted,  as  pemturt  u  tbt  travene  polnu  specUled  br 

(ollowK  (1)  blow  thTRufh  the  pitot  Impam  Method  1.  Ensure  that  the  proper  dUleren* 

openmc  unUl  u  least  7.3  cm  (3  ia.1  to*  premure  tau<e  Is  beinc  ussd  for  the 

loeitr  pressure  retlater)  on  the  maaometsi;  nuifo  of  ap  values  eneoiuitered  (see  Section 

then,  close  off  the  impact  opentak.  The  2-3).  If  It  is  neeeaaarr  to  chaate  to  a  more 

pressure  shaU  remain  stable  for  at  least  IS  seastUve  tauee.  do  so.  and  remeasure  the  ap 

seconds;  (3)  do  the  same  for  the  static  pras>  Md  temperature  readlntsi  at  each  traverse 

sure  side,  except  usiac  suction  to  obtain  the  polnL  Conduct  a  post>tcst  leak<hecs  (mah* 

minunum  of  7.6  on  (3  ia)  H.O.  Other  leak-  datorr).  as  desertbed  la  Section  3.1  above,  to 

cheek  proecdurea.  sublect  to  the  approval  of  validate  the  traverse  run. 

the  Admuustrator  mar  be  used.  3.«  Measure  the  static  pressure  Ih  the 

3.3  Level  and  sate  the  manometer.  Bo-  stack.  One  readiac  Is  usuallr  adequate, 

cause  the  manometer  level  and  sere  mar  >-3  Oetemilae  the  atmosphehe  piesnire. 
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60  (min.)  .  ,  80  (min.) 


date _ aUN  NO.  _ 

STACK  diameter  OR  DIMENSIONS,  mlin.i 
barometric  pressure,  irm  Hf  (*ii.  Hf|_ 

CROSS  sectional  area.  _ 

OPERATORS  _ 

PITOT  TUBE  1.0.  NO - 

AVO.  COEFFICIENT.  C** _ 

LAST  OATS  CALIBRATED _ 


SCHEMAT'C  OF  STACK 
CROSS  SECTION 


Trwent 

PI.  Na. 

Vd.  H4..Aa 
fma  iMj  M^g 

Stica  rtweafttwe 

% 

mm  Of  lia.Hel 

t,.  ‘C  iPPI 

K  •«  i*e» 

1 _ ! _ 

! 

• 

;  j 

! 

1  i 

1 

1 

_ 1 

Aiireee 

f 

P'Buft  J  S  Vfiooty  trawnt  data. 


3.1  OctcrmuiA  tht  *ucic  gtA  dry  molaetilAr 
weight.  Por  eombusUon  proecMW  or  oroe< 
eue*  chu  emit  caMhUiily  CCX  Om  CO.  and 
tuc  Method  3.  For  pro  etwee  emltung  ee* 
lenuaiJy  air.  an  anaisrate  need  net  be  con¬ 
ducted:  uee  a  dry  fflolccular  weight  of  2S.0. 
for  other  proceeeee.  other  methuda,  jubteet 
to  the  approval  of  the  AdhUniitrmMr.  muat 

bff  UAt^ 

3.7  Obtain  tht  moleture  content  (roa 
Rcfcrcnee  Method  4  ter  equivalent)  or  from 
Methods. 

3.S  Dctamlae  the  crow  wetlonal  area  of 
the  itaeK  or  duet  at  the  saaepllat  loeatloo. 
Whenever  poaaibie.  pbyeleally  aeaaure  the 
itacg  dlaaenaiona  rather  than  ualng  blue- 
pnnia. 


4.  Caflbfdfiea 

4.1  Type  S  Pitot  Tuba.  Befafv  ita  lattlal 
uaa.  earefuUy  eeanune  the  Trpe  S  pttaa 
tube  In  top.  aide,  and  end  vtewa  ta  verify 
that  the  face  oeeniaga  of  the  tube  are 
aligned  withih  the  tpeafleatlene  iUiaatncad 
In  figure  3-3  or  1*X  Die  pitet  tube  ahatt 
not  be  uted  If  it  faila  to  weet  Uwee  allab- 
went  rpeetfleatiana. 

After  verifying  the  face  opening  aUgn- 
raent.  oicaaure  and  record  the  followiag  dl- 
meniione  of  the  pitot  tube:  (a)  the  eetemal 
tubing  diameter  tdlmenwon  XA.  figure  3>3blE 
and  (b)  the  baee  to  opening  plane  dhtaaeae 
(duaenuona  f.  ana  A,  figure  3*3bi.  If  A  ■ 
between  0.4g  and  9M  cm  (ti«  and  « la.)  awl 


tf  f.  and  A  ate  equal  and  betwoea  1.0 
Ud  A.  there  are  two  poaaibie  option 
the  pitet  tube  may  be  eallbrmted  aeeo 
M  the  prooeAite  outlined  la  Seetlona 
through  4.U  below,  or  <3)  a  baaellne  (t 
ad  tubal  oeaffleieM  value  of  0.S4  may  i 
dgnad  ta  the  piiat  tube.  Note,  however 
If  the  pitet  tube  a  part  of  aa  awembly 
bratlea  may  ttUl  be  requlrad.  daepiu  It 
idge  of  the  baaellne  oeeffleleai  value 
Seetiofi  4.1.1L 

U  A  f  ..  and  A  are  outaide  the  ape 
Umiih  the  pitet  tube  muat  be  eallbrat 
autllaad  la  tOJ  through  4.U  below. 
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A.  lOTTOM  vii«r  SNOmilC  HINM'IM  AITOT  NOUll  S(M*ATICB. 


STMAMimtt  AmiOACHIBC  TNI 
NOZZII.  TNI  IMIACT  miSSUItt 
OrCNINS  ftANI  01  TNI  UTOT  TOM 
SNAIL  II  IVta  NITN  ON  AUVt  TMI 
NOZZiiiArNvnAM. 


itim^iwiici  limiiNuL  iy»i  — <r  aKW 

•(  moN  (iiA  NM  a»«ii«t  a 

tolMM  •  M  Ml  a«t  ON  (Na  oN  « 


4.1.1  T79«  S  ?ttat  Tuim  AiKmaiio. 
Ounnt  lamBt*  tad  T*taeit]r  crm<'«rMa.  in* 
UolAMtf  Typt.S  iritnt  uiot  ii  hoc  unjrs 
uKd:  ui  fBMiy  innarieab  u>«  pitot  tubt  » 
use4  in  eoatbinmuon  wius  othor  wiirri  iioi 
elinf  eompencBU  (thanaoeeuoio.  toneiino 
proM.  noBit)  u  port  et  an  "iiMmoiy."  Ttto 
pmoneo  at  othor  tonollno  eompoMflu  eon 
lOfflCilfflM  Atftet  rht  boMlino  vaiut  of  cht 
Trp*  3  pitot  tube  <»effleicnt  (Ouuon  $  in 
Section  9>:  tnerefort  tn  aMicr.ed  (or  otn«r> 
«t4i  icnown)  boAe:ine  cottflelent  toiuc  mor 
or  mor  not  be  valid  for  *  riven  aaemblr 
‘nie  baoeiine  and  anembljr  cocftleient 
values  will  be  Identical  only  when  the  rela* 
tl'/e  placement  at  the  components  in  the  as* 
tcrably  Is  luch  that  Mrodynamic  interter- 
tnce  effects  are  eliminated.  Pltures  2>4 
throueb  ]>•  illustrate  Lnterferenee-iree 
component  arrandements  for  Type  3  pitot 
tubes  haeinf  asternal  tubint  dlaoMters  be¬ 
tween  0.41  sod  0.93  OB  (44«  and  H  in.).  Type 
3  pitot  tube  aaaembUcs  that  fall  to  meet  any 
or  ail  of  the  spcmflcatlana  of  Pisurca  2-0 
through  2-4  shall  be  calibrated  vxofttla;  to 
the  procedure  ouUlnad  in  Sfcaons  4.1J 
throuth  4.U  beiov.  and  prior  to  calibra¬ 
tion.  the  valuta  of  the  Intetcomponent  apae- 
inis  (Ditot-noBta.  pitot-thattaoeouple,  pitot- 
piobe  ahcatb)  shall  be  meaaured  and  raeord- 

Norm  Pe  not  use  any  Type  3  pitot  tut* 
aaiembly  whleb  la  eonstnictad  such  that  tho 
impact  pressure  opetunt  piano  of  the  pitot 
tubo  la  belev  the  entry  plane  of  tho  neaiio 
<aee  FUura  2-4bK 

4.1.2  Cailbtatioa  Setup.  It  tfce  Type  3 
pitot  tubo  la  to  be  calibrated,  one  let  of  the 
tube  snail  be  pennauently  markad  A.  sad 
Uta  ether.  B.  Calibration  shall 'be  derm  In  a 
flow  system  haelnc  the  feUowinc  iBetittal 
destm  fcatuna: 


figure  2-  7.  Proper  thermocouple  plscement  to  prevent  inierfcrenet: 
0;  between  0.48  and  fl.9S  cm  (3/1G  sod  3/8  in.!. 


Figure  2-8.  Minimum  pitot-sample  probe  separation  needed  to  prevent  interference: 
Ot  between  0.48  and  0.98  cm  (3/16  and  3/8  in.). 
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B-i: 


4.1. 3.1  Tht  nowtnt  fM  v.rtfun  must  tM 
conllnsd  ta  b  duct  a(  dcilnit  -ou-MCtional 
sre*.  ciUMT  oreuJsr  or  r«cts.i4ui«r.  ror  cir> 
cuUr  (HIM  ssnlnni  me  miaunum  duet  dt> 
uncur  shall  be  lO.t  cm  <  12  ubJ;  (or  rcetan* 
(Ultr  croH-scctlons.  me  «ndth  (shorter  side) 
shell  be  et  leeat  3A.4  cm  <  10  in.1. 

4.1.X2  The  eroas>tecU''"el  arm  of  Che 
cellbretlon  duct  must  be  "  natent  over  e  dla> 
tence  of  10  or  more  '-.>.1  dlamctcte.  for  e 
reccansuler  croee-section.  use  an  equlvelent 
diameter,  calculated  from  the  (oUowuia 
equation,  to  detemune  the  number  at  duet 
dlameterK 


O  - 


(L*m 


Equation  3-1 


where; 

D.  m  aiquiveleat  diameter 
XwLenctli 
Width 

To  ennm  the  preaeaee  of  stable,  fully  de> 
velopod  flow  patuns  u  the  calibration  site, 
or  "teat  aaetloB,"*  the  site  must  be  located  at 
least  ilcht  diameteie  downstream  aa.1  two 
diameters  upanaam  tram  the  nearest  dia* 

tuhMuidia 

Note  The  cWit>  and  twwdlaaseter  alte> 
ha  are  not  ahaolute;  other  test  section  loo^ 
tlons  may  be  used  (subject  to  approval  of 
the  Admlnlstiatori.  provided  ttut  the  flow 
at  me  test  hte  Is  stable  sad  demonstrably 
CMMll#!  to  tin  duct  axUa 

i.1.34  The  flow  system  shall  have  Che  ea> 
paetty  to  senerau  a  testeeetion  veloeltr 
around  913  m/mia  (3.0os  ft/mihi.  This  vw 
leetty  must  ba  eonataat  with  time  te  cuaram 
tee  ateady  flew  durUm  caUbiatloa.  Kou  that 
Typo  a  pitot  tube  ceeffidenia  oottmed  by 
slncle>veioetty  calibiatioa  at  319  m/mia 
(3.000  ft/miBi  ertu  feneraily  be  valid  te 
within  s3  perwent  for  the  sMaaureatcat  of 
veiocitlm  ahoeo  303  m/min  (1.000  tt/mlni 
and  to  erithtn  s3  to  0  peraaot  lor  me  mcao> 
uremeat  of  «etoaUm  between  100  and  303 
m/mla  (MO  and  1.000  n/mlai.  If  a  mert 
preclaa  comtatloo  betwoaa  a  and  veioetty 
la  dealrsd.  the  How  tysiem  ahail  have  the  ea> 
peeliy  to  senerau  u  leait  four  <(<“■«>» 
time>lnvarlant  tan*metian  veleeitlm  covers 
ins  me  veloeity  raase  from  130  u  1.9U  m/ 
mia  (SOO  U  3Ai00  ft/mlni.  and  caltbratloa 
dau  shall  bo  taken  u  rotular  velocity  inter* 
vaia  over  mia  raase  (see  ClUtleiu  S  and  14 
la  Section  •  for  detaUaL 

4.1.X4  "Two  entry  porta,  one  each  for  the 
itaadard  and  Typo  8  pitet  lubae.  «>»*m  m 
cut  la  the  tiet  section:  me  iteadard  pilot 
entry  port  shall  be  located  sUthtly  down* 
stream  of  the  Type  8  port,  w  thnt  the 
sundard  and  Typo  8  impam  opctUnsa  will 
Uc  in  ma  same  e7ua*teeUenai  plane  duhn* 
eallbrotioa  To  factlltau  al'sament  of  the 
piut  tuem  duriag  caUbimtioa.  it  la  adTuable 
mat  the  teat  aaetioa  ba  conatrucud  of  pics* 
islu  or  loom  other  tniupaieat  material. 

4.1J  Callbntlon  Precadure.  Nou  that 
this  procedure  la  a  senarol  ooe  aad  mutt  net 
bo  used  without  flm  referrlas  u  the  special 
eonatdentiona  praaaaud  ta  SecUoa  4.1J. 
Nou  alu  that  this  proeadurt  appUm  oaly 
u  stnsle*vtleeity  ealibrutioa.  To  ooum  call* 
bratton  dau  for  the  A  aad  B  sidm  of  the 
Tlrpe  3  piut  tube,  proceed  u  foUawc 

4.U.1  Make  sure  that  the  manomettr  it 
properly  filled  aiU  that  me  oU  ta  free  from 
coatawiination  aad  ta  of  tho  propor  daoiuy. 
liupoct  aad  laok<«hedt  aU  piut  Uaaa:  rtpair 
or  raplau  If  aeeomanr. 


riTOT  TUIt  lOENTIf ICATlOh  NUMIfR.  -  DATE 

CAlUhATEO  lY: _ 


RUN  NO. 

IBSH 

•^•(ii 
cmMjO 
lia  H^l 

^slil 

1 

2 

2 

_ 

1 

1 

C,ISttf  AJ 

"S'*  Slot  CAliMAnON 

RUN  NO. 

^s«d 

tai  NjO 
(ia.  HjOl 

(^SW 

teiN]G 

(•.Kflil 

Cylil 

DEVIATION 

Cyiil-^vdi 

1 

2 

2 

CflBMIt 

AVERAGE  OCViATiOII  •  >i  (A  OR  «  •  '  . ^  ■-  '  •  — —  ••—MUST  IE  <1.11 

I  C,  (SIDE  AI<*C,  (SIDE  U  {•••MUST  IE  CIM 

Figure  2-9.  Pitot  tube  calibrstion  oati. 


4.LU  Levol  tad  taro  the  maaomeier. 
Turn  on  the  fan  and  allow  the  flow  u 
Uae.  Seal  the  Type  8  entry  port. 

4.UJ  Eature  that  tite  manomettr  la 
level  and  mroed.  PeatUoa  tho  tundaid  piut 
uibo  ot  the  eallhratieo  point  (deurmiaod  m 
ouUlaad  ta  Section  4.14.1).  aad  allsa  the 
tube  u  that  lu  up  la  pointed  directly  mu 
Uw  ftow.  Particular  ear  ihould  be  taken  m 
allsnins  the  tube  u  avoid  yaw  aad 
aaslaa.  Make  sure  thM  the  easy  pert » 
raundlac  the  tube  it  property  sealed 
4.14.4  Reed  AVi  and  record  lu  value  la  a 
dau  table  timiUr  u  the  one  shewn  m 
TIsure  3-e.  Removo  tho  stoadard  piut  taho 
from  me  duet  and  dlacmmaet  it  from  the 
manosMUr.  Seal  the  standard  eatry  pan. 

4.144  Conneet  mo  T>pe  8  plut  ube  u 
the  maaomeur.  Open  the  Type  8  40117 
tort.  Check  the  manooMUr  level  aad  atro. 
tnaert  Sad  aim  the  Typt  8  pitot  tube  m 
Uut  Ita  A  aldb  unpoet  opaatpc  la  St  Um  tarns 


somt  u  was  tha  standard  pitot  tube  aad  u 
pamud  diroctly  mu  the  flow.  Make  sure 
ttmthe coupon sunwmdlac  tho  tube  la 

4044  Read  am  aad  eater  tu  val-Jt  m  me 
<■»  (able.  Rmaave  the  Type  8  pitot  tube 
g—  tho  dum  aad  dlaeonnact  It  from  tho 

A1J.T  Miraeot  luw  4.144  throush 
U44  above  uatil  time  pairs  of  ap  rsadiass 


AJ44  Repeat  stePB  4.144  throtich 
1L3.T  above  far  tht  8  sldo  of  tbo  Typo  8 
yam  tube. 


4044  Perform  calculatlona.  at  daacribod 
rnamilso  44.4  below. 

44.U  Per  eeeh  of  the  stt  tnlri  of  ay 
nutom  (U.  thru  from  tido  A  aad  three 
hem  sue  Bi  ebuined  m  aectiou  4.14  above, 
ctimlau  the  value  of  the  Type  8  ptUt  tube 
sMSmat  m  f ellewK 


4 


1/ 


1 
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vhem: 

C«.-Typ«  S  oitut  iub«  coj/f Icier.; 

piujt  tuB«  coeJflcient:  uie 
0.99  il  ihe  co«<f!cient  U  unlcnown  end 
the  tub*  10  designed  occordiaf  to  tne  cn- 
ten»  o(  Section*  2.7.1  to  2.7.5  ot  thi* 
method. 

oo«.- Velocity  he»d  meuured  by  the  sund- 
ird  pitot  tube,  cm  H.O  <in.  HiO) 
i5,»  Velocity  held  meuured  by  the  Type  S 
pitot  tube,  cm  HiO  (in  HiO) 

4.1. 4.2  C*lcul»te  S  (Side  A),  the  me»n  A- 
side  coefficient,  uid  Cl  (side  B).  the  meMi  B- 
side  coefficient:  calcuUte  the  difference  be* 
tween  these  two  evermte  vtiuei. 

4.1. 4.3  Ciilculete  the  devuitlon  of  ^h  of 
the  three  A-ude  vtiues  of  from  C.  (side 
A),  uid  the  devistlon  of  etch  B-side  vmlue  of 

from  (^  £  (tide  B).  Use  the  foUowtnc 
eduetloo: 

Uevialioii«iCwi;“'?f( A  or  B) 

Cqu.stion  S-3 

4.l.t.4  CtlcuJttc  r,  the  tvertce  dcvittion 
from  the  mcaa.  for  both  the  A  tnd  3  side* 
of  the  pitot  tube.  Os*  the  foUowtnc  eque* 
tioii: 

*  *• 

or  /f)l 


«  ( side  A  i.<T  B)  «*- 


I'lnuMion  2-4 


4. 1.4.3  Os*  the  Type  3  pitot  tub*  only  if 
the  vtiues  of  <T  (side  A)  tnd  iriside  3)  tre 
less  thtn  or  eouti  to  0.01  tnd  If  thj  tbsolute 
vtiue  of  the  difference  between  c;  (A)  tnd 
C.  (3)  is  0.01  or  less. 

4.1.3  Specitl  considerttlont. 

4. 1.5.1  Selection  of  ctlibrttlon  point. 

4.1. 3. 1.1  When  tn  isoitted  Type  S  pitot 
tube  IS  cslibrtted.  select  t  ctlltrttlon  oolnt 
St  or  iietr  the  center  of  the  duct,  snd  follow 
the  procedures  outlined  in  Sections  4.1.3 
Slid  4,1.4  above.  TTie  T^  S  pitot  coeffl- 
ci.'hu  so  obuined.  i.e..  u  (side  A)  tnd  C, 
(Side  B).  wUl  be  vtiid.  so  lone  ss  either  (1) 
the  isoitted  pitot  cube  is  used:  or  (2)  the 
pitot  cube  IS  used  with  other  compor.ents 
(noole.  thermocouple,  stmpie  probei  in  la 
srrtngectent  chtt  is  free  from  terodyrtmle 
interference  effect*  (see  Flfure*  2-4 
throuch  2-4). 

4.I.5.I..  For  Type  S  pitot  tube-thermo* 
couple  combinttions  (without  sample 
probe),  select  t  calibration  point  at  or  near 
the  center  of  the  duct,  and  foUow  the  proce¬ 
dures  outlined  in  Secuona  4.1.3  and  4.1.4 
above.  The  coefficient*  so  obtained  wtU  be 
valid  so  long  as  the  pitot  tube-thennoeoupl* 
combination  la  used  by  itself  or  with  other 
component*  in  an  interference-free  trrance- 
ment  (Ficures  2-4.  tnd  3-4>. 

4.1.5.1.3  For  taaembUee  arlth  sample 
probe*,  the  etUbratlon  point  snould  bo  l> 
cated  at  or  near  the  cenur  of  the  duct:  how- 
ever,  insertion  of  a  probe  sheath  into  a 
small  duct  may  cause  sicni/lctnt  croaa-see. 
ttonal  area  bloekscs  and  yield  incorrect  ea- 
efficient  value*  (Clution  9  in  Section  9). 
Therefore,  to  muumlxc  the  bloekac*  effect, 
the  calibration  point  mar  be  a  few  inehe* 


off-center  if  necessary.  The  actual  block*** 
effect  wiU  be  netligible  when  the  theoreti¬ 
cal  blocka**.  a*  determined  by  a  proiected- 
srea  model  of  the  probe  sheath,  is  2  percent 
or  less  of  the  duct  cress-sectlonsi  ares  for 
sssembtles  vithout  external  sheath*  i  Figure 
2-10*1.  snd  3  percent  or  less  for  sssembliea 
with  extcrnml  shesth*  (Figure  2-l(]bi. 

4. 1.5.2  For  those  probe  ssiemblles  In 
whi'h  pitot  tube-nozple  interference  is  a 
fsc  r  (I.e..  those  in  which  the  pitot-noale 
secaration  distance  fails  to  meet  the  spectfl* 
cation  fUustrsted  in  Figure  2-4a).  :h*  value 
of  C,m,  depends  upon  ch*  amount  of  free- 
space  between  the  tube  and  notxle.  and 
therefore  Is  a  function  of  notzi*  lU*.  In 
these  instances,  separate  callbrttion*  shall 
be  berfbrmed  with  each  of  the  commonly 
used  nokkle  sizes  in  place.  Note  that  the 
single-velocity  calibration  technique  I*  ae* 
cepubi*  for  this  purpose,  even  though  the 
larger  nozzle  sizes  00.935  cm  or  A  in.)  are 
not  ordinarily  used  for  isoklnKle  sampling 
at  velocities  around  315  m/min  (3.004  ft/ 
min),  which  is  tho  calibration  velocity:  not* 
also  that  It  la  not  neeesiary  to  draw  an  iso¬ 
kinetic  sample  during  calibration  (tee  Cita¬ 
tion  19  In  Section  4>. 

4. 1.5.3  For  a  probe  aatembly  constructed 
such  that  it*  pitot  tube  Is  siway*  used  In  the 
ssm*  onenutlon.  only  on*  side  of  the  pitot 
tube  need  be  eaiibratej  (the  side  which  wiu 
fsee  the  flow).  The  pitot  tube  must  still 
meet  the  sUgnraent  specification*  of  Figure 
2-2  or  2-3.  however,  and  must  have  an  aver, 
age  ifevlatlon  W  value  of  O.Ol  or  lee*  (tee 
S^lon  4.1.4.4). 
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Figure  2-10.  Projected  area  models  for  typical  pitot  tube  assemblies. 


I 


ePA  STATIONMY  SdURCe  SAMPLINO  »CtM303 
Pap*  2-9  RSV  2  S/St 


a-i: 


IWf*  2-10.  Pr0)ected-4re«  model*  (or  _:ypf 
■a  Ditol  tube  uiemblin. 
i.l.«  ncld  Om  end  Rccaiibrauon. 

4.i.3.t  Field  a«e. 

When  *  Type  3  pitot  tube  (Uo- 
it«d  tube  or  **»em0lyi  U  u*ed  m  the  field, 
he  loproprui*  coefficient  vmlue  (whether 
isimed  or  obtained  by  calibration) 

4ed  to  perform  veloaty  calculation*.  For 
alibrtted  Type  3  pitot  tube*,  the  A  Jide  iw 
fflcient  sh«ll  be  u*ed  when  the  A  ilde  of 
he  tube  face*  the  flow,  and  the  B  iide  coef- 
icient  shall  be  used  ■  hen  the  3  side  lace* 
he  flow:  alternatively,  the  arithmetic  aver- 
(*  of  the  A  and  a  side  coefficient  oaluca 
tay  be  used.  irreapecUT*  of  wmch  side  face* 
he  flow. 

e.l.S.1.3  When  a  probe  uaemblr  i*  'i«ed 
3  samola  a  small  duet  (13  ta  30  in.  in  dtame* 
in,  the  probe  sheath  sometuue*  blociu  a 
ifiuficant  part  of  the  duct  croaa-seetton. 
auatnt  a  reduction  in  the  effective  value  of 
*wi>  Consult  Citation  •  In  Section  <  for  de- 
uia.  Conventional  pltot-sampllnc  probe  ea- 
inibllaa  are  net  recommended  for  use  in 
uct*  havini  inside  diameten  smaller  than 

3  lAchea  (Qiauon  l«  in  Section  <>. 
e.l.£.3  Recalibratlen. 

4.1.04.1  laolated  Pitet  Tubea  After  each 
eld  ufc.  the  pitot  tuba  shall  be  carefully 
ycxamined  in  top.  side,  and  end  viawt.  U 
It  pitot  fast  opeaina  are  still  turned 
itma  the  spcmueatlaai  Ulusuated  in 
ifure  3-3  or  3-3.  it  can  be  eseumad  that  the 
aseiine  eoefftment  of  the  pitot  tube  hae  not 
isancedL  IX.  hoemver.  the  tuba  has  been 
amanted  tb  the  extent  that  it  no  loncer 
iceu  the  speeifieaUons  of  Flfitre  3-3  or  3- 
,  the  damace  shall  either  be  repaired  to  ro> 
ore  proper  euenment  of  the  face  optnicsi 
r  the  tube  ihaU  be  discarded. 
e.l.S.3.3  Pttot  Tube  Asecmbllea.  After 
ich  field  uae.  cheek  the  face  opcnine  alien* ' 
tent  of  the  pitot  tube,  w  in  Section 
1.9.3.1:  also,  remeasure  the  intereompoa* 
u  spaethki  of  the  eseembly.  IX  the  Inter* 
imponent  loaeltiks  have  not  ehanstd  and 
le  face  opcnlnc  alitnment  is  aeeeptsble.  It 
in  be  asiumcd  that  the  eoefXicient  of  the 
isembiy  has  not  chanced.  IX  the  face  open* 
If  Blicnment  is  no  loncer  within  the  sped* 
catiofu  of  ncurca  3-3  or  3-3.  cither  repair 
le  dsimacc  or  replace  the  pitot  tube  (caU* 
ratine  the  new  teeembly.  IX  neeceeanri.  IX 
le  intefcomeenent  spaetncB  have  chanced, 
letore  the  oiiciaal  spesinas  or  rteaUbrmu 
tc  assembly. 

4.3  Standard  pitot  tube  <1X  appllcablel.  IX 
standard  pitot  tube  I*  used  for  the  velocity 
mvetee.  the  tube  shaU  be  constructed  as* 
irdiAC  to  the  criteria  of  Section  3.7  and 
tall  be  isalcnad  a  baseline  eocffletent  valuo 
O.M.  If  the  stsodard  pitot  tube  Is  ustd  ss 
irt  of  an  amembly.  the  tube  shall  be  In  an 
itcrferencflree  arrencement  (subiect  (0 
le  epproval  of  the  Adminisiratori. 

4.3  Temperat’sre  Gaucea.  After  eaen 
eld  use.  eaUbrau  dial  thermemeuis. 
auld-fUlcd  bulb  tbcnnometeri,  themoeou* 
le-poicntiomeur  sysums.  and  ouier 
luces  at  a  temperature  within  10  percent 
t  the  avckece  abaoluu  stack  lempcfaturs. 
or  temperatures  up  to  409*  C  (til*  p>.  use 

4  ASTM  mercury -in-cleu  reference  ther* 
lomcter.  or  tnuifalcint,  as  a  relercner.  al- 
imattvely,  either  a  reftretiee  themuMoiipie 
3d  pountioaseur  (caUbrated  by  NBSl  or 
lermometne  fixed  polnta.  c«.  ice  hath  and 
3111ns  water  (oorreeted  for  baromeuic  pree* 
u*)  may  be  used.  For  temperatures  abevs 
)S'  C  (791*  Fi.  uas  an  HBS-eaUbrated  refer* 
ice  thcraucouplO'POtenuomctar  system  or 
3  alternate  refsrenoe.  subjset  ts  the  sp> 
rovai  Of  the  Adoiinistretor. 


:f.  dunne  calibration,  the  rosoluw  tcia. 
perature*  measured  with  the  rauce  seme 
calibrated  and  the  reference  saurc  isrcc 
within  1.3  percent,  the  cerapcrmture  dau 
uxen  m  the  Held  shall  be  considered  veUd. 
Otherw.**.  the  boUutant  erautton  i«.‘t  shall 
either  be  eoruidcrtd  invalid  or  adjusimenis 
(If  appropnaul  of  the  test  results  .*nail  be 
made,  subject  to  the  approval  of  tnc  Admin- 
istrstor. 

4.4  atrometer.  Callbrau  the  barometer 
used  acainst  a  mercury  baromcMr. 

3.  CaJcuJatioiu 


V  r.-d, 

E(3Ualioo  2-') 

3.3  4vtrase  stack  ca*  dry  volumetne  How 
rate. 

g.«3.90Q(l-S.itiU 


Carry  out  calcuiatloiu,  rttaliunc  at  least 
on*  extra  decimal  flsurc  beyond  that  of  the 
acquired  dale.  Round  off  fisitf**  after  final 
calculation. 

3.1  Nomenclature. 

A > Crete-sectional  area  of  stack.  m*(fth. 
9U>Water  vapor  in  the  caa  stream  (from 
Method  3  or  Reference  Method  4).  pro* 
portion  by  volume. 

CaPttot  tub*  coefficient,  dimenalenlaai. 
x;>F1tot  lube  constant. 


..  .  iM  r(f.9-miiW-Mmm  Hji  “ 


for  tha  metric  syetam  and 


•  .  r*lb  Il»-«l4wla M  in.  Ht)' 
*■'  **  »e«  .  (■•|i|  l(m.  H.-Ol  . 


for  tn*  Bbfllsh  ayetsm. 

3Xi>Molceular  snMclit  of  stack  tai.  dry  basis 
(see  Ssetion  3.9)  s/smola  (ib/tP-awiei, 
K.Moieeuler  wcicM  ef  tuck  caa.  wet 
beau.  sfC'Siel*  (ib/tP-mdlai. 

-SSi  (!>«•)  *19.0  a. 

Equation  3-9 

F^wBaroebatrle  presnt*  u  measuresMai 
sit*,  mm  He  (In.  Us). 

F.oBtack  static  pressure,  mm  He  (in-  Hci- 

F.wAbeeluu  etaek  cm  pramur*.  mm  He  (ia> 

Bs). 

-F«*F, 

Eqt  Mion  3-4 

FMwStandaid  ebssitita  ppemtira.  790  mm 

Be  (39.93  in.  ac). 

Qa-I^  volumatnc  eiaefc  caa  flaw  rat*  oar* 
rretad  to  standard  cendlUoai.  d*em/hr 
(dkcf/hr). 

CaStaek  temperature.  'C  ('FI. 

r.> Abtoluw  stack  temperature.  'K.  f’K). 

■373  4- <1  for  metile 

Equation  3-7 

■490-*(i  for  fitfUsB 

Equotiop  3-4 

rM>Btandord  obmluto  tonmotaturo.  293  ‘K 
(934*  R) 

naAvorect  stack  laa  voloeity.  m/soe  (ft/ 
soei. 

SaaVoiocKy  htad  oC  otaek  cat.  am  HsO  <tm 
RA3I. 

3.400>Caoverslon  factor,  soe/hr. 

l4.0aMoi*eular  wetpht  of  waur.  c/4*mol* 
(Ib/lb-molo). 

34  Averaio  stack  coo  eoloaity. 


Equation  2-10 

T*  cMvnt  0^  troa 

Ssca/hr  (dseX/hr)  la  dtaa/aua  (did/ 

moi  dmd*  Qa  by  aOL' 
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EPA  METHOD  25A 

DEn’ERMINATION  OP  TOTAL  GASEOUS  ORGANIC  CONCENTRATION 
USING  A  FLAME  IONIZATION  A^'ALYZER 


1311R2 


MCTHOO  2SA 


RULES  AfO  RCGULAT IONS/ AUGUST  It,  IftS 


Mmoo  :SA— OcmMt.tATiO!*  or  Total  Gai- 
coos  OscAHXc  CoMcornuTioif  Using  a 
rixMS  Ionization  Analtzc. 

1.  IppIicaOiIilv  and  prtncipU. 

1.1  ApplicabiMv.  This  meihod  sppUes  to 
the  metsurement  of  total  caseous  orfsnie 
eoncenirsuon  of  vapors  consisunc  prunanly 
of  alkanes,  alkenes.  and/or  arenes  (aromatic 
hydroearborui.  The  concentration  is  ex* 
pressed  in  terms  of  propane  (or  other  appro* 
pnate  ortamc  calibration  gas)  or  in  terms  of 
carbon. 

1.2  Pnneivtd.  A  gas  sample  is  extracted 
from  the  source  throuth  a  heated  sample 
line.  iX  necessary,  and  glass  fiber  filter  to  a 
flame  ionization  analyxer  (FIA).  Results  are 
reported  as  volume  concentration  equiva* 
lenu  of  the  calibration  gas  or  u  carbon 
equivalents. 

Z  Dt/inxtion». 

tl  ATeosurement  Svtltm.  The  total 
equipment  required  for  the  determination 
Of  the  gas  concentration.  The  system  con¬ 
sists  of  the  folloaring  major  subsystems: 

2.1.1  Samptt  InltTfaet.  That  poition  of 
the  system  that  is  used  for  one  or  more  at 
the  foiloennc  sample  aequuitloa  sample 
craiuponatien.  sample  eenditioning.  or  pro¬ 
tection  of  the  analyser  from  tho  effects  of 
the  stack  effluenL 

2.1.2  Orpante  Analyser.  That  portion  at 
the  system  that  senses  ersanie  eoneentra* 
tion  and  generates  an  output  proportional 
to  the  gas  eoneentratioa. 

2.2  Span  Vdiu*.  The  upper  limit  of  a  gas 
concentration  measurement  range  that  Is 
specified  for  affected  source  eatcgenca  in 
the  applicable  part  of  the  regulations.  The 
span  value  U  established  in  the  applicable 
regulation  and  is  usually  l.S  to  2.S  tunes  the 
applicable  emission  UmiL  If  no  span  value  u 
provided,  use  a  span  value  equivalent  to  I.S 
to  2.9  times  the  expected  concentration.  For 
convenience,  the  span  value  should  corre¬ 
spond  to  100  percent  of  the  recorder  scale. 

2.2  CalitratioH  Gat.  A  known  concentra¬ 
tion  of  a  gas  in  an  appropriate  diluent  gas. 

2.2  Zero  Orxft  The  difference  in  the 
measurement  sysum  response  to  a  zero 
level  calibration  gas  before  and  after  a 
suted  period  of  operation  during  which  no 
unscheduled  maintenance,  repair,  or  adlust- 
ment  took  place. 

2.S  Calibration  Bri/l  The  difference  la 
the  measurement  system  response  to  a  mid¬ 
level  caUbration  gas  before  and  after  a 
stated  peruxl  of  operation  during  which  no 
unscheduled  maintenance,  repair  or  adjust¬ 
ment  took  place. 

ZS  Response  nme.  The  time  tnuiwal 
from  a  step  change  in  pollutant  concentra¬ 
tion  at  the  inlet  to  the  emission  measure¬ 
ment  system  to  the  time  at  which  99  per¬ 
cent  of  the  corresponding  final  value  is 
reached  as  displayed  on  the  recorder. 

Z  7  Calibration  Error.  The  difference  be¬ 
tween  the  gas  concentration  indicated  by 
the  measurement  sysum  and  the  known 
concentration  of  the  eadbratton  gaa. 

Z  Apparatat. 

A  schematic  of  an  acceptable  measure¬ 
ment  system  Is  shown  in  Figure  29A-1.  The 
essential  components  of  the  measurement 
system  are  described  below; 


AIACS 


riWN*  2bA  I.  (•tfMME  CtMiuiilMiHM  IlswiiiwmiU  ftysIMt. 


Zf  Orponie  Coneentration  Analvttr.  A 
flame  ionizatlen  analyzer  (FIA)  capable  of 
meeting  or  cscaading  the  spacifleatlons  in 
this  method. 

ZZ  Sample  Frabe.  Stainless  stseL  or 
equivalenc  three-hole  rak<  type.  Sample 
holes  shall  be  a  mm  in  diameter  or  smaller 
and  located  at  li.t.  90.  and  83  J  percent  of 
the  equivalent  stack  diameter.  Aluraative- 
ly.  a  single  opening  probe  may  be  used  so 
that  a  gas  sample  la  coUected  from  Uie  cen¬ 
trally  located  10  percent  area  of  the  stack 
crois-seetioiL 

12  SampU  Ztas,  Stalnleis  steel  or 
Teflon*  tubing  to  transport  Uie  sample  gas 
to  the  analyzers.  The  sample  line  should  be 
heated,  if  Mceesary.  to  prevent  condensa- 
Uon  in  Uit 

ze  CdilOriUlon  refpc  AsscmOlit  A  three- 
way  valve  eseembty  to  direct  the  zero  and 
caUbraUon  gases  to  the  analysers  is  recom¬ 
mended.  Other  osetliods.  such  as  quiek-con- 
nect  Unsa.  to  route  (mllbrztlon  giw  to  the 
anaiyseis  are  applicsble. 

Z9  Fartfesfots  Fitter.  An  In-stack  or  an 
out4f-atack  glass  flbar  filter  Is  recommend¬ 
ed  if  exhaust  gas  partieulaie  loading  is  sig- 
niflcanL  An  out-of-stack  fUur  should  be 
heated  to  prevent  any  condensation. 

Zg  Recorder.  A  stnp-chart  recorder. 
analog  computer,  or  digital  recorder  for  re- 
cording  measurement  data.  The  rmwimimi 
dau  rccordUg  acquirement  Is  one  measure¬ 
ment  value  pet  mmuu.  Note:  This  method 
Is  ofun  appUed  in  highly  explosive  areas. 
CauUon  and  care  should  be  exardtsd  in 
choice  of  equipment  and  Installation 

4.  Calibratton  and  Other  OoMt. 

Gases  used  tor  cahbimtlons.  fueL  and  com¬ 
bustion  air  (It  required)  are  contained  Ul 
comoressad  gas  cylinden.  Frepamtlon  of 
calibration  gases  shall  be  done  according  w 
the  procedure  Ui  Protocol  No.  1.  listed  In 
Reference  9.Z  AddiUonaliy.  the 
turer  of  the  cylinder  should  provide  a  ree- 


eramended  snelf  life  fer  each  calibration  gas 
cylinder  over  which  the  concentration  dees 
hot  change  more  than  #3  percent  from  the 
certified  value.  Fer  calibration  gaa  vaiuea 
not  generally  available  (l.e..  ortanlm  be¬ 
tween  1  and  10  percent  by  volume),  alterea- 
Uve  methoda  for  preparing  caUbratten  gas 
mlxturcL  such  as  dilution  systems,  may  be 
used  with  prior  approval  of  the  Admuusum- 
tor. 

Calibration  gases  usually  eensut  of  pro¬ 
pane  U)  air  or  nitrogen  and  are  determmed 
Us  terms  of  the  span  value.  Organic  eoa- 
pounds  other  than  propane  can  be  used  fol- 
lowing  the  above  guideUnes  and  making  the 
appropriate  correcuone  for  response  factor. 

4.1  Fiiof  A  40  percent  H./M  percent  He 
or  40  percent  lU  M  percent  Naas  mixture  is 
recommendsd  to  avoid  an  oxygen  synerguan 
effect  thu  reportedly  oceura  when  oxygen 
concentration  variee  slgnlfleantly  from  a 
mean  value. 

4.2  Zero  Gat.  Blgh  purity  air  with  leas 
than  0.1  paru  per  million  by  volume  (ppmv) 
of  organic  taaurial  (propane  or  carbon 
equivalent)  of  lem  than  0.1  percont  of  the 
span  value,  whichever  Is  greater. 

4.2  Zose-feocf  CaUbration  Got.  An  organ¬ 
ic  calibration  gaa  with  a  coneentrstion 
equivalent  to  29  to  39  percent  of  the  appu- 
Cftblt  spin  T&lup. 

4.4  MU-Uvat  Calibration  Gaa.  An  organic 
calibration  gas  with  a  concentration  equiva¬ 
lent  to  49  to  f)'  percent  of  the  applieattle 
span  value. 

4.5  HiohAtval  Calibration  Goa  An  organ- 
ie  calibration  gas  with  a  (mnecntiauan 
equivalent  to  90  to  90  percent  of  the  appll- 
cable  span  value. 

9.  ifcasiireiMng  SvtUm  Ferfbiwioiicc  5peo- 
(Rrittfona 

Zf  Zero  Dri/l  hm  than  c3  pereeu  of 
Qia:  vpon  value. 

5.2  Coloration  Drift  Lam  than  sS  per¬ 
cent  of  span  value. 
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l.J  Caiibratton  Smr  heu  than  =S  p«r> 
cent  of  the  cailbruton  cm  vaJuc. 

(I.  PrtUU  PrtpanUont. 

i.J  StUetion  0'  Samplint  SitM.  ‘nit  loea* 
tlon  of  the  lampllnc  site  is  lenerii]/  sped* 
fled  by  the  arpllcsbie  retuiailon  or  purpose 
of  the  test:  i.e..  exhaust  staclt.  inict  line.  etc. 
'Hie  sample  port  shall  be  located  at  leMt  U 
meters  or  2  equivalent  dlametet  ivhtchcver 
Is  less)  upstream  of  the  cm  dlscharte  to  the 
atmosphere. 

1.2  Location  o/SampU  Prob*.  Install  the 
sample  probe  so  that  the  probe  is  centrally 
located  in  the  steel,  pipe,  or  duct  tnd  is 
sealed  tlchtly  at  the  stack  port  connection. 

&J  Pfeosuremetil  Syttm  Prtparatiot^ 
Prior  to  the  emission  test,  assemble  the 
meMurement  system  foilosnnf  the  manu* 
facturers  written  Instructions  in  prepann« 
the  sample  interface  and  the  ortanie  an»> 
lyser.  Make  the  system  opemble. 

riA  equipment  can  be  calibrated  for 
almost  any  ranee  of  total  onanics  eoneen* 
trsuons.  For  hich  concentrations  of  ortaa* 
les  ol.O  wsreent  by  volume  u  propane) 
modifications  to  most  commonly  available 
analvxeta  are  necessary.  One  accepted 
method  of  equipment  modification  It  to  de> 
crease  the  slM  of  the  sample  to  the  analyser 
throueh  Uie  use  of  a  smaller  diameter 
sample  capillary.  Direct  and  continuous 
meMurement  of  ortanie  concentration  Is  a 
necessary  consideration  when  dctermlninc 
any  modification  desltn. 

t.4  Calibration  trror  Test  Iinmemately 
prior  to  the  teat  setlea,  (snthin  2  houra  of 
the  start  of  the  test)  introduce  sere  cm  and 
hlch'level  calibration  cm  u  the  calibration 
valve  assembly.  Adlutt  the  analyser  output 
to  the  appropriate  teeels.  If  necessary.  Cal* 
eulau  the  predlctad  responM  for  the  lo«> 
level  and  mid-level  cases  based  on  a  linear 
responM  line  between  the  aero  and  hich< 
level  respsnsaa.  Then  Introduce  low-level 
and  mid-level  caUorauon  cases  sueesasiveiy 
to  the  measurement  system.  Record  the  an¬ 
alyser  responses  for  low-level  and  mid-level 
ctllbratlon  casM  and  detcnnme  the  differ¬ 
ences  between  the  measurement  system  re¬ 
sponses  and  the  predicted  responses.  HieM 
differences  must  be  Icm  than  9  percent  of 
the  respective  catibraaion  cm  value.  If  not. 
the  measurasMnt  system  Is  not  acceptable 
and  must  be  replaced  or  repaired  prior  to 
testtne.  Ifo  adlustmenta  to  the  measurement 
sysum  shall  be  conducted  after  the  calibra¬ 
tion  and  before  the  dilR  cheek  (Section  TJl. 
If  adlustfflcttu  art  necessary  before  tho 
completion  oi  the  (eat  senes,  perform  tho 
drift  checks  prtor  to  the  required  adlust- 
ments  and  repeat  the  calibration  foUowtnc 
the  adiustmenis.  If  multiple  eleetroiiie 
ranees  art  to  be  used,  each  additional  ranee 
must  be  cheeked  with  a  mid-level  calibrattoo 
cas  to  verify  the  multiplication  factor. 

&S  Response  nme  Test  Introduce  aero 
las  Inm  the  measurement  system  u  the 
calibration  valve  assembly.  When  the 
system  output  lus  subUlxed.  switch  quickly 
to  the  hich-lcvel  calibration  cas.  Record  the 
time  from  the  ceneentration  chance  to  tho 
mcMurcment  ay  m  responM  equivalent  u 
>9  percent  of  t'  step  chance.  Repeat  the 
tmt  three  time  md  averace  the  resulu. 


T.  f  munon  MtoMunmtnt  Tut 

7.1  Oryonic  Jfeojurswient  Befin  tarn- 
plinc  at  the  start  of  the  test  period,  record- 
me  time  and  any  required  process  Informa¬ 
tion  M  appropriate.  In  particular,  note  on 
the  recordlnc  chart  periods  of  proccH  inter¬ 
ruption  or  cyclic  operation. 

7.2  Dr\/t  DtUminatlon.  Immediately 
follosrtnt  the  completion  of  the  test  period 
and  hourly  dunne  the  test  pened.  remtro- 
dues  the  tero  and  mid-level  calibration 
cases,  one  at  a  time,  to  the  measurement 
system  at  the  calibration  valve  aaMmbly. 
(Make  no  adlustmenu  to  the  measurement 
system  until  after  both  the  sere  and  calibra¬ 
tion  drrft  checks  are  made.)  Record  the  ana¬ 
lyser  resporiM.  If  the  drift  vrUuM  exceed  the 
specified  limits.  Invalidate  the  test  results 
precedlnc  the  check  and  repeat  the  teat  fol- 
lowinc  corractiens  to  the  measurement 
system.  Alternatively,  racaiibtate  the  tMt 
mesaurement  system  m  in  Section  9.4  and 
report  the  rasultt  usme  bath  sju  of  calibra¬ 
tion  data  (1.0.  data  dots  named  prior  to  the 
test  period  and  data  ilsfsrmmsd  followlnc 
the  test  penodi. 

9.  Oryante  Coocanfmlian  Caleuiafsona 

Oeumiine  the  averace  asiaoic  concentra¬ 
tion  in  terms  of  ppmv  m  ptapane  or  other 
eoubratton  can  The  averaoe  shall  be  detar- 
■hincd  by  the  Intecrauen  of  the  output  re- 
cordlnc  over  the  perud  epsaflsd  la  the  a^ 
plicable  recuiatloou 

If  results  are  raquliad  in  sassM  of  ppmv  m 
carbon,  adlust  msastwad  eoasantrauona 

C,mKC^ 

Eq.  29A>I 
Where: 

CtwOrcanie  caneentiatian  m  carbon,  ppmv. 
C«.-Orsaaie  ceneentration  m  sacasurod. 
ppmv. 

SwCarbon  equtvalont  aertwstlen  facton 

K*2  for  ethaaa. 

Kw)  for  propama 

Xw4  for  butane. 

KwAppraprlau  rstpsiiM  factor  for  athar 
oryanle  eallbmiion  taasn 
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Mmcoe  3— Ga(  Analysis  ios  Casson  Otos- 

tot.  OXYcn.  Exctss  Aix.  and  Oiy  Molic- 

DUIX  WCIOMT 

1.  Rnncipie  and  Apvixcabilitv 

1.1  Principle.  A  gts  sample  is  extracted 
Irom  a  stack,  by  one  o(  tne  followint  metis- 
ods;  (1)  single-point,  grab  samplmr  I3) 
smgle-poinL  integrated  samplmr.  or  (3) 
muiti-pomt.  integrated  sampling.  The  gas 
sample  is  analyzed  lor  percent  carbon  diox¬ 
ide  (CO.I,  percent  oxygen  lO.i.  and.  it  neces¬ 
sary.  percent  carbon  monoxide  (CO).  U  a 
dry  molecular  veigtit  deteminatlon  is  to  be 
made,  either  an  Orsat  or  a  Pymc  '  analyser 
may  be  used  (or  the  anaiysia:  (or  exeesa  ear 
or  emisMcn  rate  correction  (actor  determi¬ 
nation.  an  Orsat  analyser  must  be  used. 

1.2  Applteabillty.  Thu  method  is  applica¬ 
ble  (or  determuung  COt  and  C,  coneentra- 
ttons.  excess  air.  and  dry  molecular  weicht 
o(  a  sample  (rom  a  gas  stream  oi  a  (osall- 
.‘uei  combustion  process.  Tht  mtthod  mar 
also  be  applicable  to  other  processes  whtrt 
it  has  btcn  dctemslned  that  compounds 
other  than  COi.  Ou  CO.  and  nitrogen  (ml 
are  not  present  In  coocentrauans  su((leleat 
to  a((eet  the  results. 

Other  methods,  as  oell  ss  modlfleatlons  u 
tht  procedure  described  hsrtin.  srt  siso  sn- 
plicabis  (or  somt  or  all  o(  the  sboye  deur- 
minactonA  Exsmplss  of  speeiXte  methods 
and  modKIeations  Include:  (t)  s  mulU-pouit 
sampling  mtthod  using  an  Orsat  snalyzar  tb 
analyst  indlvtduai  grab  samplst  obtalnsd  at 
each  point  (21  a  method  uatng  COt  or  Ot 
and  stoiehiomstne  ealeulatlona  to  determine 
dry  molaeulsr  otight  and  cxcsaa  air  (3)  as- 
slgnmg  a  value  o(  30.0  (or  dry  moiseular 
weighL  in  lieu  ot  actusi  msasursmen'A  (or 
procesiM  burning  nattiral  gas.  coal,  or  oiL 
These  methbds  and  modlfleatlons  may  be 
used,  but  are  sublect  to  Che  approvai  ot  the 
Administrator.  t;.S.  Environmental  Proced- 
tion  Agency. 

2.  Apparalw 

As  sa  alternative  to  the  sampUi.g  appara- 
tua  and  systems  desert  bed  hcrem,  other 
sampling  syetems  <e.g..  llqusd  dlspiacemcati 
may  be  used  provided  such  systems  are  ca¬ 
pable  oi  obtaining  a  rtpressntativs  sample 
and  maintaining  a  eenstau  sampling  rate, 
and  art  othera-tse  capable  ot  yielding  re- 
cepublc  rstulte.  Osc  ot  such  syiume  U  su^ 
lect  to  the  tpproval  of  the  Adatinletrator. 

XI  Grab  Sampling  (Figure  3-1). 

Xl.l  Frobs.  The  probe  should  be  soade  ot 
steinleu  sttal  or  boratiUeaM  glass  cubing 
and  ahouM  be  equipped  wita  an  tn-stock  or 
out-staelc  (liter  to  remove  partteulau  matter 
(a  plug  of  glaaa  wool  la  satisfactory  for  this 
purpose).  Any  other  matenals  Inert  to  (X. 
CO>.  CO.  and  Ni  and  resistant  to  tempera¬ 
ture  at  sampling  conditions  may  be  used  tor 
the  probe:  exampiee  of  such  maurtal  no 
aluminum,  copper,  quara  glaia  and  Tefloa 

2.1.2  Pump.  A  one-way  squeeae  bulb,  or 
equlvalenL  la  used  to  transport  the  gas 
sample  to  the  analyzer. 

X3  Integrated  Sampling  (Figure  3>2). 

2.X1  Probe.  A  probe  such  as  that  da- 
smtbed  la  Seettoa  Xl.l  le  mltoble. 


■Mention  of  trade  names  or  specUie  prod- 
ueu  docs  not  constitute  endorsement  by  the 
Envirenmentai  Proteecion  Ageaer. 


2.2.2  Condenser.  An  air-cooled  or  (vaicr- 
cooied  condenser,  or  other  condenier  that 
viU  not  remove  O..  CO-  CO.  and  N-  may  be 
used  to  remove  exeeii  mouture  which 
would  interfere  with  tht  operation  of  the 
pump  and  (low  meter. 

2.2.3  Valve.  A  needle  valve  is  used  to 
sdjust  sample  gaa  (low  rate. 

2.2.1  Pump.  A  leaX-free.  dlaphragia-cypc 
pump,  or  equivalent,  is  used  to  transport 
samoie  gas  to  the  flexible  bag.  Install  a 
small  surge  tank  between  the  pump  and 
rate  meter  to  ellminau  the  pulsation  effect 
of  the  diaphragm  pump  on  the  rotameter. 

XXS  Rate  Meter.  The  retametar.  or 
equivalent  race  meter,  used  should  be  capa¬ 
ble  of  meaeunng  flow  rate  to  within  =3  per¬ 
cent  of  the  selected  flow  rate.  A  (low  ram 
range  of  500  to  1000  em'/min  la  suggesteC 

3.xt  Flexible  Bag.  Any  leak-tree  plastle 
(e.g-  Tedlar.  Mylar.  Teflon)  or  plaatm- 
ceatad  aluminum  (e.g-  aluminlied  Mylar) 
bag.  or  equivalenL  having  a  capacity  esa- 
AiAtent  with  the  Mlec*vd  flow  rale  and  ttmo 


length  of  the  test  run.  may  be  ueed.  A  ca¬ 
pacity  in  the  rangt  of  55  to  90  titers  la  sug¬ 
gested. 

To  ieak<heck  the  bag.  connect  It  to  a 
water  manometer  and  pressurize  the  bsg  to 
5  to  10  cm  H.0  (2  to  1  UL  H.O).  Allow  to 
stand  (or  10  minutes.  Any  dtspiscement  in 
the  waur  manomeier  indicates  s  leak.  An 
sltemstive  leak<heck  method  is  to  pressur¬ 
ize  the  bag  to  5  to  10  cm  H.O  (2  to  1  m.  H,0) 
and  allow  to  stand  ovemighL  A  deflated  bag 
indicates  s  lesk. 

XXT  Pressure  Osuge.  A  wster-.'Uied  0- 
tuoe  manometer,  or  equivalenL  of  about  x 
cm  (13  10.1  Is  uesd  (or  the  flexible  bag  leak- 
cheek. 

2.34  Vacuum  Gauge.  A  mercury  manom¬ 
eter.  or  equlvaicm.  ot  u  least  TOO  mm  Hg 
(30  in.  Hgi  U  used  tor  the  sampling  tram 
leak-cheek. 

3.3  Analysik  For  Ormt  and  Fmu  ana- 
lytsr  mamtenaocs  and  operzUon  proct- 
duizu  follow  tne  inatructlona  recommended 
by  the  manufacturer,  uoiasz  otherwvM  spec¬ 
ified  harzHL 
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3.3.1  Dry  Molecuikf  Wcitht  D«termm«> 
tinn.  An  Orut  uiaiyter  or  iSnu  type  com* 
bullion  fM  tnaiyur  may  be  ujcd. 

3.3.3  anuiion  Ru*  Conroetion  P^or  or 
Fjeccm  Air  Octcrmuution.  An  Orut  wulyi* 
cr  mutt  b«  used.  For  low  CO<  (Im  than  4.0 
percent)  or  tiign  Oi  ifretter  that  13.0  per* 
cent)  concentratioru.  the  meatunnt  burette 
o(  the  Orsat  mutt  have  .it  leaat  0.1  percent 
lubdlvuioni. 

3.  Cry  Molecular  Wnght  Ucirrminaltoti 
Any  ol  the  three  sampllnc  and  analytical 
procedures  described  below  may  be  used  (or 
determining  the  dry  molecular  weight. 

3.1  Single-Point.  Crab  Sampling  and  An¬ 
alytical  Procedure. 

3.1.1  The  lampllng  point  In  the  duet 
ihaU  either  be  at  the  centroid  oi'  the  croaa 
section  or  at  a  point  no  closer  to  the  smiU 
than  1.00  m  (3.3  (t).  unlesa  otherwise  spaei* 
(led  by  the  Adminiatrmtcr. 

3.1.3  Set  up  the  equipment  ae  shown  in 
Figure  3-1.  malting  sure  all  connections 
ahead  ot  the  analyzer  arc  tight  and  leak- 
free.  U  and  Orsat  anaiyaer  is  used,  it  is  rec¬ 
ommended  that  the  analyzer  be  teafccd- 
checked  by  followtsg  the  procedure  m  Sec¬ 
tion  3;  however,  the  lcak<heek  is  optional. 

3.1.3  Place  the  prone  In  the  stack,  with 
the  tip  of  the  prube  poaitloned  at  the  lan- 
pling  point:  purge  the  sampling  tine.  Draw  a 
sample  into  the  analymr  and  immediately 
analyse  it  tor  petetnt  CO.  and  percent  O.. 
Detemlnc  the  percentage  of  the  caa  that  la 
N«  and  CO  by  aubtractlng  the  sum  ot  the 
percent  CO.  and  percent  O.  from  100  per¬ 
cent.  Calculate  the  dry  molecular  weight  aa 
Indicated  in  Section  <.l. 

3.1.4  Repeat  the  sampling,  analysli,  and 
ealeulatlen  proeeduraa.  until  the  dry  molec¬ 
ular  weights  of  any  three  grab  ssmples 
differ  from  their  mean  by  no  more  than  04 
g/g-mote  <0.3  ib/lb-mole).  Average  thcae 
three  molecular  weights,  snd  repon  the  re¬ 
sults  to  the  nearest  0.1  g/g-iaole  (tb/lb- 
mole). 

3.3  Single-Point.  UitegtatMl  Sampling 
and  .analytical  Procedure. 

3.3.1  The  sampling  point  In  the  duet 
shall  be  located  aa  spaciltsd  in  Section  3.1.1. 

3.3.3  Leak-cheek  (optionsi)  the  (Icmbie 
bag  aa  In  Seetton  3.X3.  Set  up  the  equip¬ 
ment  ss  shown  in  Figure  3-3.  Just  prior  to 
sampling,  leak-check  (optional)  the  train  by 
piacmg  a  vacuum  gauge  at  the  condenaer 
Inlet,  pulling  a  vacuum  of  at  least  330  mm 
Hg  <10  m.  Hg).  plugging  the  outlst  st  the 
quick  disconnect,  and  then  turning  off  the 
pump.  The  vacuum  should  remain  stable  for 
at  least  0.3  minute.  Evacuate  the  nezlbie 
bag.  Connect  the  probe  and  place  It  in  the 
stack,  enth  the  Up  of  the  probe  poaitloned 
at  the  sampling  point:  purge  the  sampling 
line.  Next,  connect  the  bag  and  make  sure 
that  all  connectlona  sre  tight  and  leak  free. 

3.3.3  Sample  at  a  constant  rata.  The  sam¬ 
pling  run  should  be  simultaneous  anth.  and 
for  the  same  totsJ  length  of  time  aa.  the  pol¬ 
lutant  emission  rate  detemination.  CoUee- 
tlon  of  at  leaat  30  liters  (1.00  ft*)  of  sample 
gas  la  recommendad:  however,  smaller  .voi- 
umee  may  be  caUectedL  If  dcaired. 

3.X4  Obtain  one  Integrated  flue  im 
sample  during  each  pollutant  emission  rate 
determination.  Within  •  hours  sfter  the 
sample  U  taken,  analyse  tt  tor  pment  COi 
and  percent  O.  using  either  sn  Orsat  analys¬ 
er  or  a  Fynte-type  combustion  im  analyMr. 
tf  an  Orsat  analyzer  is  used,  it  Is  recom¬ 
mended  that  the  Orsat  leak-check  described 
In  Seetton  3  be  performed  before  this  deur- 
ffllnatiow  however,  the  cheek  is  ownoital. 


Determine  the  percentage  of  the  sm  that  is 
N.  and  CO  by  subtracting  the  sura  of  the 
percent  CO.  and  percent  O.  irora  100  per¬ 
cent.  Caieuta.i  the  dry  molecular  weight  as 
indicated  in  Section  1.3. 

3.3.3  Repeat  the  analysis  snd  ealeulation 
procedures  until  the  indlvidusl  dry  molecu¬ 
lar  weighu  (or  sny  three  analyses  differ 
from  their  mean  by  no  more  than  0.3  g/g- 
mele  (0.3  ib/lb-mole).  Avt-age  these  three 
molecular  weights,  and  report  the  results  to 
the  nearest  0.1  g/f-moie(0.1  Ib/lb-mole). 

3.3  Mu.'.tl-Point,  Inugrated  Sampling  and 
Analytical  Procedure. 

3.3.1  Unless  otherwise  specified  by  the 
Administrator,  a  minimum  of  eight  traveiM 
pouita  shall  be  used  for  circular  stacks 
having  diameters  lea  than  0.01  n  (34  in.),  a 
fflUumum  of  nine  shall  be  used  for  rectangu¬ 
lar  stacks  having  edurrratent  diameters  leas 
than  0.61  m  (34  in.),  and  a  minimum  of 
twelve  traverse  points  shall  be  used  tor  all 
other  eases.  The  traverse  polnu  shall  be  lo¬ 
cated  according  to  Method  1.  The  use  of 
(ewer  points  is  subieet  to  approval  of  tha 
Administrator. 

3.3.3  Fiollow  the  procedures  outlined  in 
sec.lons  3.3.3  throught  3.3.3.  except  (or  the 
(ollowinr  traverse  all  sampling  pouiu  and 
sample  at  each  point  for  an  equal  length  of 
time.  Record  sampling  data  m  shown  in 
Figure  3-3. 

4.  fmusian  XaU  Corroettm  footer  or 
txeeu  Air  DoUrmxnatUro 

Sort:  A  Pyrlte-typc  combustion  cm  ana¬ 
lyzer  U  not  scecpuble  for  excess  sir  or  emis¬ 
sion  rate  eerrection  factor  dctcrminatloii. 
unless  approved  by  the  Administrator.  If 
both  percent  COi  and  percent  O,  are  nicaa- 
ured.  the  analytical  resulu  of  any  of  the 
three  procedures  given  below  mar  also  be 
used  tor  eaieuiaUng  the  dry  aielceuiar 
weight. 

Each  of  the  three  procedursa  below  shall 
be  used  orUy  amen  specified  in  an  appilcaple 
subpart  of  the  standaroa  Ttio  use  ^  theae 
procedures  (or  other  purpoees  must  have 
speciftc  prior  approval  of  the  Administrator. 

4.1  Single-Point.  Ormb  Sampling  and  An¬ 
alytical  Procedure. 

4.1.1  The  sampling  point  in  the  duet 
shaU  either  be  at  the  centroid  of  the  cron- 
section  or  at  a  point  no  eleaer  to  the  walls 
than  1.00  m  (3.3  (t).  unien  otherwise  speci¬ 
fied  by  the  Administrator. 

4.1.3  Set  up  '.he  equipment  m  shosMi  in 
Figure  3-1.  making  sura  all  eonneet'ons 
ahead  of  the  analyzer  are  Ught  and  leak- 
free.  Lrak<neek  the  Orsat  analyzer  sceord- 
ing  to  the  procedure  described  in  Section  3. 
This  leak-cheek  is  mandatory. 

Ficung  3^3— Sampum  Rati  Oara 
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4.1.3  Place  the  piobe  in  the  stack.  wi«h 
the  tip  of  the  probe  positioned  at  the  sam¬ 
pllnc  point:  purge  the  tamplint  tine.  Draw  a 
sample  into  the  analyzer.  F^r  emission  rout 
correction  (setor  determination,  immediate¬ 
ly  analyze  the  sample,  at  outlined  in  Sec- 
ctens  4.1.4  and  4.1.3.  for  percent  CO<  or  per¬ 
cent  O..  U  excess  air  is  desired,  proceed  ts 
follows;  (1)  immediately  analyze  the  sample, 
as  in  Sections  4.1.4  and  4.1.3.  (or  percent 
COt.  O..  and  CO:  (3)  determine  the  percent¬ 
age  of  the  gas  chat  is  S,  by  subtracting  the 
sum  of  the  percent  COi,  percent  O..  and  per¬ 
cent  CO  from  100  percent;  and  (3)  caleulau 
percent  excess  sir  as  outlined  m  Section  6.3. 

4.1.4  To  insure  complete  absorption  of 
the  COk  Ol.  or  if  applicable.  CO.  make  re¬ 
peated  passes  through  etch  shsorblng  solu¬ 
tion  until  two  consecutive  readings  sre  *)ie 
same.  Several  passes  (three  or  four)  she  .'I 
be  msde  between  readings.  (If  constaat 
readings  eaiutot  be  obtained  after  three  eon- 
secutivc  readlriga.  replace  the  abaorelng  so¬ 
lution.) 

4.14  After  the  analysts  la  completed. 
leak<heck  (mandatory)  the  Orsat  analyzer 
once  again,  m  described  (a  Section  3.  For 
the  resulu  of  the  toalyaU  to  be  valid,  the 
Orsat  analyzer  must  pass  this  leak  toM 
before  and  afur  the  siialysU. 

Npts;  Since  this  slngle-petnt.  grab  sam¬ 
pling  snd  analytical  procedure  la  normally 
conducted  la  conlunction  with  a  tingle- 
point.  grab  sampling  and  analytical  proew- 
dure  for  a  pollutant,  only  one  analysis  Is  or- 
dlnarliy  conducted.  The.eforc.  great  care 
must  be  taken  to  obtain  a  valid  sample  sad 
anaJyala  Although  la  meet  caMS  only  CO. 
or  Ot  ts  required.  It  Is  rceommendad  that 
both  COt  sad  Ot  be  measured,  and  that  Sec¬ 
tion  4.4  bo  usod  ta  valldato  the  analyUeol 

dHtia 

4.3  Single-Point,  latcgrated  Sampling 
snd  Analytical  Procedure. 

4.3.1  The  simpling  point  In  the  duet 
ihaU  be  located  m  specified  m  Seetton  4.1.1. 

4.3.3  Leak-check  (mandoioryi  the  nexl- 
bic  bag  u  in  Section  3.3.6.  Set  up  the  equip¬ 
ment  M  shown  In  Figure  3-3.  Just  prior  to 
sompilnt.  leak-cheek  (mandatary)  Uie  tram 
by  placing  a  vacuum  gauge  at  the  condenser 
inlet,  pulling  a  vacuum  of  a  least  330  mm  Hg 
( 10  In.  Hg).  plugging  Uic  outlet  st  Uie  quick 
disconnect,  and  then  curaing  off  the  pump. 
The  vacuum  shall  remain  stable  (or  at  least 

9.3  minute.  EvacuaU  the  flexible  bag.  Con¬ 
nect  the  probe  and  place  tt  In  the  stock, 
with  the  Up  of  the  probe  positioned  at  tho 
sampling  point:  purge  the  sampUng  line. 
Next,  connect  the  bag  snd  make  sura  tnat 
all  cormecUons  art  tight  ana  leak  free. 

4.34  Sample  at  a  constant  rau.  or  M 
specified  by  the  Administrator.  The  ssm- 
pUng  run  must  be  simultaneous  wtU;  and 
(or  the  some  total  lengh  of  time  as,  the  pol¬ 
lutant  emiasi-in  rate  determination.  Collect 
at  least  30  Lteiz  (1.00  tf)  ot  ssmpit  gas. 
Smaller  volumes  may  be  collected,  subject 
to  approval  of  tile  Administrator. 

4.3.4  Obtain  ono  Integrated  flue  gM 
sample  during  each  poUutint  emission  rau 
deurminatlog  For  emission  rau  eorreetion 
(acur  deurminatlon.  analyze  the  sample 
within  4  hours  af ur  it  is  taken  for  percent 
CO«  or  percent  Ot  (u  outlined  In  .Sections 
4.34  through  44.7).  *ntt  Orsat  snatyzer 
must  bo  leak-cheek  (see  Seetlon  3)  before 
the  inalysia.  If  cxcea  air  la  desired,  proceed 
M  foUowK  (1)  within  4  hours  afUr  the 
sample  Is  taken,  analyu  It  (m  in  Sections 

4.3.3  through  44.7)  for  percent  COi.  Ot.  and 
CC;  (3)  deumiiw  tho  pMceatsdt  of  the  sm 
that  ts  Nt  by  subtraetlng  the  sum  of  the  per¬ 
cent  COk  percent  Ot.  and  percent  CO  from 
100  percent:  (i:  caleulau  percent  eseeu  air. 
M  outlined  In  Saetioa  6.X 
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McniM  ll>-Ocnaiiiii*tio»  o»  Cusoii 
Mokozjm  SaoMiom  Taoit  axAtiorntn 
Sovtem 

I.  ^nctp<«  end  AppUcebiOtt. 

1.1  JTtnetpU  inteOTAU  1  or  ooaUauoia 
gu  umole  U  sztraetod  Idoi  g  ■Mopllng 
point  and  gnaimO  (or  crjten  monozido 
(CO)  content  uUng  •  Lutt-typt  nondUper* 
live  inlrared  analyzer  (KOIR)  or  eovivalent. 

1.3  ApplieoMlKy.  Thla  method  U  applied* 
ble  (or  the  determination  o(  earbon  monoz* 
ide  emiMicna  (rora  (tationarr  aourcM  only 
•hen  (PcclXIcd  by  the  left  precedurw  (or 
detemlnlni  eompUanot  with  new  touree 
pertormanoc  nandarda.  The  teat  procedure 
^  will  Indicate  whether  a  cenunuoue  or  an  in* 
teermted  aaiaole  la  to  be  uaa<L 
3.  .tanpr  end  MiwltivMR 
.  2.1  Jtanea  0  to  i.OOO  ppau 
3J  SrxtiHvttp.  Minimum  detectable  ooer 
eeatratloa  la  30  ppm  (or  a  0  to  1.000  ppm 
apaa. 


atrong  abaorpUoa  o(  Utfrarad  aaervy  win 
Interttre  to  aome  extent.  Tw  example.  dla> 
laialnaUoa  ratloa  (or  water  (H<0)  and 
carbon  dioxide  (COi)  are  It  pereant  B.O 
per  7  ppm  CO  and  10  percent  COi  per  10 
ppm  CO.  reapectively.  (or  devleaa  mtaaunnx 
in  the  1.900  to  3.000  ppm  ranga  Tor  devleaa 
meaxurlnt  In  the  (  to  100  ppm  range,  inur* 
(erenee  ratloa  can  be  aa  high  aa  3J  percent 
per  39  ppm  CO  and  10  percent  COi  per 
SO  ppm  CO.  The  uae  o(  aiUea  gel  and  aaear- 
Itc  trana  wUl  alleviau  tha  malor  mterter. 
enee  problema.  Tha  mtacured  gaa  vniumt 
muat  ba  eorreeted  U  thaaa  tiapa  are  uaad. 

'  4.  ^/teUiem  and  oeeameg 

4.1  .^rceirion.  The  predalda  of  m^et  MDXR 
analyiera  la  appraxtmately  x3  pereant  of 
apaiL 

4J  Are«rae»  TTit  aeeuraey  of  moat  NSOt 
analyiem  la  approximately  xO  perant  of 
apan  after  eallbratlom 

5.  jijpiftifm 

9.1  OonHaaoaa  aeeipte  (Tlgurt  Ift-IL 

11.1  Probe,  Stalnleea  ateet  or  abaatbed 
Pyrex*  glaea.  equipped  with  a  (Otar  to 
ramoea  parUeulaie  mattar. 


S.1J  Air^oolad  eendenaar  or  agatsalant 
To  remove  any  axetm  moiaoan. 

9  J  InUprutM  lample  (ngure  10-3). 

134  Probe  Stalnlem  ateal  or  aheathtd 
?yrez  glaaa.  equlppad  with  a  (Utar  to 
remove  particulate  matter 

944  Aircooled  eondenaer  or  eruieakat 
To  remove  any  exoma  motatura. 

944  Valve  Needle  valve,  or  equlvalant,  to 
to  adluit  flow  rata. 

94.4  Pume  Leak'lrae  rttaphragm  typa.  or 
equlvalant.  to  cranapon  gaa.- 

9.34  Ante  nicttr.  Rotameter,  or  equiva. 
lent,  to  meaaure  a  flow  range  limn  0  to  14 
Uter  per  min.  (0.039  efm). 

9.2.1  rutibU  baa.  Tcdlar.  or  ecnilvelcet. 
with  a  capacity  of  00  to  M  Uten  <3  to  3  (t*). 
Leafc-taat  the  bag  in  tnt  laboratory  before 
by  evaeuatlng  beg  witb  a  pump  fob 

■MenUen  of  trade  names  or  ipedfic  prod- 
ucta  does  oot  eonmitute  endorsement  by  the 
fiivtrbnmeatal  Protection  Agency. 
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br  •.dnr  f»*  LJtur.  Wh«n  cvacuti<an 
•  eanplM*.  thcrt  ihould  b*  no  flov 
hraacli  Uw  BMUr. 

»Jt.7  ^UM  luM.  Typ*  5.  or  ooulvpltnt.  ot- 
oelMdi  to  tbt  probo  lo  Utu  u»  Mippllng 
'MO  ■'»»«  bo  roculoMd  proportloool  to  tl)o 
;Uct  tM  ^lodlr  vhtn  voloctty  lo  varytac 
nui  UM  Uao  or  a  aunpto  tnvtno  la  con- 
luetod. 

a  J  ^noifM  (npurt  lb-». 

S.3.1  Corteo  laonorMo  oMUiwor.  Nondta* 
Mtairc  iBXrarcO  woetromotor.  or  ooutvalont. 
nuo  inatruBtoat  should  bo  dcmunstratcd. 
srefcraOty  by  Uio  manulootunir.  to  moot  or 
ueood  aaoulacturtr'o  spocUlcatlons  and 
itoao  doacrlbod  la  thJa  mothod. 

3JJI  Dnhmt  taOa  To  eootaln  approsl* 
aotoly  MO  c  of  tfUea  aoL 
3.1J  CoMraiSoo  000.  Rofor  to  paragiapli 
1.1. 

S4.4  nuar.  M  roeeaupondod  by  NDZR 
Boaufoeranr. 


S.U  C0»  rtPboval  tubob  To  rnmoln  a»> 
arosmatoiy  SOO  i  of  aacartto. 

S J4  fes  wuor  boxo.  ror  aaoaitu  aad  aUlod 
awituboa. 

S  J.7  Vaiaa  Noadia  rahra.  or  aqulraloBt.  M 
adjtiat  flow  raw 

S iUit  mofor.  Aotaattor  or  oaulraltnt 
to  Bioaauri  tao  flow  lato  of  0  to  1.0  Utar  por 
win.  to.OM  cfmi  throtigb  NDIK. 

SJJ  Xoasrdor  topdoaoi).  To  prwvtdo  par> 
nanont  raeoid  of  KDIR  loadlno. 

0.  .loapmta 

.  0.1  ColibiaxWo  yaaaa  Known  caneantWi 
tlon  of  CO  W  atunoan  (Nt)  for  Inatrumawt 
apan.  prapurif  lad  arado  of  Na  for  am,  and 
two  adrtltionitl  ooneantiatlona  eonaapondinc 
approalinatoly  to  tO  poreont  aad  M  parwnt 
apan.  Tno  span  eoneantrattan  ahall  not 
oaeaad  1 J  tlmao  Uio  appUeabla  aoum  par* 
forcoaneo  tuadard.  Tbo  eaUbratlon  taaaa 
shall  bo  eoitlf  lad  by  Uto  atanufatwiar  to  bo 


Tsau  1^1— #«UI  DATA 


1.3  Sttiem  ttL  TndlimttBg  typa,  d  w  Id 
moah.  drtad  at  ITS’  C  (M7*  7)  for  3  houia. 

a  J  dacartw  Conaaardally  aratlobla. 

7.  ^roeadam 

7.1  ^caipUadi 

7.1.1  OonMiraoiit  aaaapfton  Sad  op  tlM 
squlpeaaat  aa  ahown  a  Fldim  10>1 

aura  all  connoetlana  ata  load  fraa.  yiaao  tno 
orabo  a  tha  atoek  at  a  point  aad 

purya  tno  aampllnd  Una.  Connoai  tbo  aan> 
lyaar  and  boftn  dntwiad  aaaapla  into  Uw  aw 
alyaar.  Allow  I  mbrutaa  for  Cta  ayitaaa  w 
ataWItw,  than  raeard  tbo  aaoiyaar  riaittiid 
aa  laqtarau  by  tbo  toat  pnoadpra.  (dao  f  7  J 
and  d).  COt  eoQtont  of  tbo  daa  may  bo  datatk 
mlnad  by  ualhd  tba  Motbod  3  Wtodrawd 
aamplo  proeaduiw  <3d  nt  atdddl,  ar  by 
wuiablad  tbo  aaoanu  COt  ranwval  taba  aad 
ooiaptttlnd  COt  nonaanmnaa  frana  tba  aao 
veluaaa  lamplod  aad  tbo  watdbt  gaW  o<  tbo 
tuba. 

7.U  intitmM  waipiwa  naiaala  tba 
flaublo  bad.  dot  up  tba  aaiilpmant  an  ahosm 
la  yidura  10*3  wttb  tbo  bag  nianewnawaK 
Flaeo  tba  proba  la  tbo  atoek  aad  puma  tbo 
UlMU  CCMlOiCl  tiM  blCa  DiMLfim  Sllf9 

that  all  connoeaoaa  aia  look  fraa.  daaapia  at 
a  raw  proportional  w  tbo  atoek  raloetty. 
COi  eentaat  of  tba  aaa  may  bo  ilaimiaiiiod 
by  uaiw  tbo  Motbod  3  totoyrotod  aamplo 
proeoduraa  <3d  nt  Stddai.  or  by  waloblad 
tba  aaeanto  CO.  rimofil  tuba  and  eomoui 
lad  COt  aoneaatiatiaa  tram  tba  «w  volumo 
aampM  aad  tba  waiobt  dbla  of  tba  tuba. 

7j  CO  Aaoiaow  Aaamabla  tbo  apparacap 
aa  sbown  m  Thpaa  10-3.  oaUbraw  tba  la- 
•trumaot.  and  porfosm  atbor  taqulrad  apar- 
atlona  aa  doaerlbad  la  paiacrapb  3.  wuiaa 
aaalyaar  wttb  Wt  ptm  W  tattoduetiaa  ad 

tbroudb  tbo  luatmiaiif  for  tbo  toot  PMiied. 

MMHrffM  tlM  nadla&  CSMSfc  thii  100  tatf 

apra  aaata  afior  tba  toot  w  aaauro  that  cay 
drift  or  malfuaetlaa  b  dot  act  ad.  naeord  tba 
aamplo  daw  aa ‘Tibio  10-1. 

3.  OabbrafW*  dmnnbli  tba  apparatna  ao- 
oordtar  to  nawa  10-3.  Oaaarally  aa  iaam- 
moat  raauliw  a  aoia-up  parlod  bafoca  aw- 
bttlty  la  obtaiaa*  nUow  tbo  manaiartar- 
or'a  tnatrwctleaa  far  wartTIa  piaeadarn. 
Allow  a  mtaWnmi  Uma  ad  1  boar  for  warm¬ 
up.  Ourtod  tab  tiwo  cbaak  tba  mmpH  oaa- 


ip  MOa  akalym.  ppw  by  ratumo 
(drrbaalai 

fm  talama  tneiba  of  COt  to  — -y-** 
U.  pmmaa  COt  tram  Oraat  aaaiyba 
mtdidbynii 
Id.  JfMbaamMm 


tdil  aftBiap.mafc.TbaIawnaebNDim- 
CO  Aaalyaar.  Ptmaaiad  at  lltb  Matb- 
odaCaafatawa  aa  Air  Mlutlaa.  Onnor- 
my  of  CaiifarMab  Saakaby.  callL.  ApM 
uun. 

104  JaaaOk.  M.  B.  at  aL.  Cootiaaoua  Oa- 
l■nllnalllm  of  Catboa  Moneaba  and 
BrornaaibeM  m  Air  by  a  MadUM  Xn- 
naiad  Aaalyaar.  J.  Air  ralbttlaa  Coural 
iimiiartaa.  Ktt  110-113.  Amnat  INO. 

104  MBA  UXA  latrniad  Oao  aad  UauM 
Aaalywr  UMraetba  Boak.  Mlaa  dafaty 
Apatbaaw  Caw  Taebaical  nadaaia  om- 
bak.Pltaabotfb.n. 

10.4  Madab  3^  313A.  aad  41U  lafTniad 

BaWmaa  laatrueUaoa  lt30-&  ruitar- 
taat  Callfi.  Ocwaar  1M7. 

104  Caataiuetb  CO  Moattanap  dyawaa. 
idadal  Addll.  latarweb  Carp,  maea- 
taa.lfJ. 

104  ONOb  latmrad  Ow  ABilyaati, 


Warn  Ttrgta- 
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B.  of  Htfarmamei 

Hont. 

H^not^TUt  "**"*”■■"»  Md  irulmuai 
mMjvirtiBat  Uiniu. 

Oit/p«<— X3«euteil  ilcMl  wtOeii  U  propor> 
Uoiui  to  Um  maBturcmnit:  ist  jadad  (or 
coniwetioa  to  nrdout  or  dou  piw  arntb^  dt- 
ncw  UnuU;  txprwod  m  mlUlrolta  or  mil* 
UuiM  full  Molt  u  a  (Irta  impcdaneo. 

fuU  reoio— The  moMurlnc  limit 

tor  a  rlvca  rmut. 

Jfintmam  dtueublt  $tntiUvttr~Ti'* 
emaJlott  amount  ot  Input  eonmntnuon  th«t 
can  bo  dttoeud  tnt  oonentratlon  ap> 
prcaehoo  atro. 

itecumep— Ttao  dograo  of  aammcnt  t«> 
t  troon  a  moMurad  value  and  tht  true  vaiuo: 

uBuaUy  itprwwil  aa  n  ptreont  of  full  aealo. 

Ttm*  ta  $0  pcrcoaf  rotponac— Tho  time  in* 
terval  from  a  etop  eha&<e  ta  the  input  con* 
ecntratlon  at  the  laamuncnt  inlet  ta  a  read* 
lai  of  M  pereent  of  the  iiltlmate  recorded 
r  enaeeatmioB. 

Btee  JHwe  «»d  pereeafl— The  Interval  be* 
tarom  Initial  responae  time  and  time  to  HO 
pereent  rvjponae  after  a  atep  inereiM  la  the 
Inlet  ooneentraiioa. 

Fait  naie  (fd  pereeafl— The  Interval  oe* 
tween  Initial  rMponae  time  and  time  to  M 
pereent  reaponae  after  a  atep  daeraaae  in  the 
Inlet  coneentratioa. 

2*ro  Orvt— The  chance  la  Inetrument 
output  over  n  atated  time  period,  uaually  34 
houia.  of  unadluated  eontinuoua  operation 
when  the  input  eoaeenttauon  la  aero:  unial* 
ly  eapraaaed  aa  pereent  full  aeale. 

SpaM  fM/t**>The  ehaace  la  inatrument 
output  over  a  atated  time  period,  uaually  34 
hourt.  at  unadluatee  eontinuoua  operation 
when  the  Input  eoneentraUon  ta  a  atated 
upacaie  value:  uauaUy  eapreaaed  aa  percent 
full  aeale. 

•P’"*e*aioa*-The  decree  of  acreement  be* 
tMoan  repeated  meoauremenu  of  the  rimt 
ooneeatraUML  iTpraaaiJ  aa  the  averace  de* 
viation  of  the  aiacle  rcaulu  from  the  mean. 

^^'‘••^ooouneoua  deviatioiu  from  a 
mean  output  odt  eauaed  by  input  eoaeentra* 
UonehanaoB. 

X.i:i«ar4ty*-The  deviation  be* 

tween  an  actual  inatrumant  rcadinc  and  tho 
raadlnc  predicted  by  a  auaiciit  line  drawn 
between  upper  and  lower  calibration  pointa. 
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Stfcmoa  4— OsmuiNAnoH  or  Moimu 
Canxirr  t«  3tacx  Qaais 

1.  /nneiate  ana  <lpp<ieaMitv 

1.1  Pnnaplt.  A  (m  iwnpl*  la  cxtnctod 
u  a  consuni  rat*  (ram  int  Murta:  moutunt 
la  removed  {rora  the  sunpie  stream  and  de¬ 
termined  cither  volumecncolly  or  iravimet- 
neolly. 

1.3  Applicability.  This  method  is  applica¬ 
ble  lor  detennuunf  the  moisture  content  of 

StOClC  (OS. 

Tvo  oroeedures  ore  given.  The  first  is  a 
reference  method,  for  iccurau  determina¬ 
tions  of  mouture  content  (such  ss  ore 
needed  to  calculsM  emission  data).  The 
second  is  an  approximation  method,  which 
provides  eeamates  of  percent  .mouture  to 
Old  in  setuna  isokinetic  sompllnt  rMos  prior 
to  a  pollutant  emission  measurement  run. 
The  opprosusiation  method  dosertbed 
herein  is  only  a  sutiested  oppreach:  alter¬ 
native  means  for  soproximaiine  the  mois¬ 
ture  contone  t-g^  oryina  tubes,  wet  bulb-dry 
bulb  toeluudues.  condensation  teehmques. 
stoiehlometrie  eolculatlons.  previous  expen- 
ence.  etc_  ore  also  acceptable. 

The  reference  method  is  often  conducted 
simultaneously  with  a  pollutant  emissioa 
measurement  run:  when  it  is.  iislculation  of 
percent  laokinetic  pollutant  emission  rots, 
etc.  for  tho  run  shall  be  based  upon  the  re¬ 
sults  of  tho  reference  method  or  Its  equlvv 
lent:  these  ealeulotlens  shall  not  ^'e  booed 
upon  the  results  of  the  appruximation 
method,  ualem  the  approximation  mtuiod 
is  shown,  to  the  souifoct’ott  of  the  Admint^ 
trator.  03L  Cnytronmcntal  Protection 
Agency,  to  be  capable  of  yielding  reeults 
within  I  percent  HiO  of  the  reference 
method. 

More  The  reference  method  may  yield 
questionable  results  when  soplled  to  utu- 
rsted  laa  screams  or  to  streams  (hot  eontatn 
wsMr  droplets.  Thtrefore.  wnen  these  con¬ 
ditions  exist  or  ore  suspected,  s  second  de- 
lemunstion  of  the  mouture  eonunt  shsli 
be  made  siaultoneoualy  with  the  reference 
method,  as  foltowK  Assume  that  the  gaa 
stream  is  mturated.  Attach  a  (emperoturc 
sensor  (capable  of  measuring  to  =1*  C  (3* 
Pi)  to  i-he  reference  method  prroe.  Measure 
the  stock  gas  temperature  at  each  traverse 
point  (see  Section  3.3.1)  during  the  refer¬ 
ence  method  traverse;  eelculmu  the  average 
stock  gag  temperature.  Next,  determine  the 
mouture  percentage,  either  br  <l)  using  a 
psychroraetne  chart  and  making  appropri¬ 
ate  eorrecuons  if  stock  premurc  is  different 
from  tnot  of  the  chart,  or  (3)  usmg  satura¬ 
tion  vapor  preosure  tobies.  In  coses  where 
the  pysehreaictne  chart  or  the  saturation 
vapor  preasure  tobies  ore  not  oppUcable 
(based  on  evoluaUon  of  the  pveeemi.  alter¬ 
nate  methods,  subleet  to  the  approval  of  the 
Adminutrotor.  shoU  be  used. 

3.  Xt/trmet  UtOicd 

The  procedure  described  in  Method  9  for 
determining  mouture  content  u  acceptable 
so  a  reference  method. 

3.1  Apparatus.  A  schematic  of  the  sam¬ 
pling  tram  used  in  this  reference  racUiod  is 
shoom  in  Pigure  4-t.  All  components  shall 
be  momtomed  and  eatibrntod  aceerdliig  te 
the  procedure  outlined  in  Method  9. 
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3.1.1  Probe.  The  probe  Is  cor  tructed  of 
seamless  steel  or  glou  tubing,  suffldcntly 
heated  te  prevent  water  eondensauen.  and 
ti  edulpped  with  a  filte>.  either  in-stock 
(e.g.  a  plug  of  glaie  wool  inserted  Into  the 
end  of  the  probe)  or  heated  out-stock 
M  desertbed  in  Method  9).  te  lenwve  par¬ 
ticular  matttr. 

When  stack  eondlttona  permit,  other 
mctola  or  plastic  tubing  msy  be  used  for  ths 
probe,  subleet  te  tbe  approval  of  the  Admin- 
istroter. 

2.U  Condenser.  The  condenser  eonsistt 
of  four  imptngen  connected  in  series  srttb 
tround  gisss.  leak-free  fittinga  or  any  slmi- 
lo-'iy  leak-free  non-caniaminsUng  fittings. 
The  firm,  third,  oed  fourth  impingen  shall 
be  of  the  Creenourg-Smith  destgB.  modified 
by  replacing  the  Up  with  a  1 J  centimeter 
<H  Inch)  ID  fiOH  tube  extending  to  about 
I J  cm  ( H  in.)  from  the  bottom  of  the  flook 
The  sceond  impingtr  shall  be  of  tbe  Orsen- 
burg-Smlth  design  with  the  standard  Up. 
Modifications  (ak>  usmg  flexible  connec¬ 
tions  betemen  the  impln^rs.  using  msurt- 
ois  other  thsa  glsM,  or  using  flexible 
vacuum  linoi  to  connect  the  filter  bolder  to 
the  condenser)  may  be  used,  subleet  to  the 
opprevel  of  the  Adminutrsur. 


The  dm  two  impingen  shall  contain 
known  <  slumes  of  wowr.  the  third  shall  be 
empty,  int:  the  fourth  shall  eentaia  a 
known  weight  of  (-  to  iS-meeh  indlrating 
type  silica  gel.  or  equivalent  desiccant.  It 
the  sUlca  gel  hiu  been  previously  used,  dry 
u  179*  C  (390*  P)  (or  3  houra.  New  siltca  gel 
may  be  used  is  received.  A  thermometer,  ca¬ 
pable  of  measuring  tsmoeroture  to  within  1* 
C  (3*  P).  shtil  bo  pisced  at  the  outlet  of  the 
fourth  impmger.  for  monitonng  purpoeeg. 

AltomsUvely.  any  system  may  be  used 
(subleet  to  the  approval  of  the  Adrainlotia- 
tor)  that  cools  the  sample  gas  stream  and 
ollosm  measurement  of  both  the  water  that 
lias  bcwn  condensed  and  the  moloture  leav¬ 
ing  the  condenser,  each  to  within  I  ml  or  I 
g.  Acceptable  means  ore  to  raeotute  the  con¬ 
densed  water,  either  gravtmctrteoUy  or  volu- 
metncolly.  and  to  measure  the  moisture 
leaving  the  condenser  br  <1)  monltorUig  the 
temperature  and  presmire  at  the  exit  of  the 
eondenocr  and  using  Dalton's  law  of  partial 
presiurM.  or  (3)  passing  tho  sample  gas 
stream  thmugh  a  tared  siuca  gel  (or  equiva¬ 
lent  deolecant)  trap,  with  exit  gaoes  kept 
below  30*  C  (M*  n.  and  determining  the 
weight  gain. 

If  meoiu  other  than  silica  gel  u«  used  to 
determine  the  amount  of  moisture  leaving 
the  condenser.  It  Is  recomtaended  that  sUtes 
tel  (or  equivalent)  stUl  be  used  between  the 
eondenocr  system  and  pumph  to  prevent 
mouture  condensation  in  the  pump  and  me¬ 
tering  dcvKcs  and  to  avoid  the  need  to  moke 
corrcetiona  for  moisture  in  the  metered 
volume. 
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2.1.3  Cooltni  System.  An  ice  b«ih  con- 
incr  sad  enuned  ice  (or  equivticni)  srt 
«d  to  sid  ta  eondensme  mouture. 

2.1.4  Metenns  System.  This  system  in- 
udes  s  vicuum  isufc.  leak- free  pump, 
lermometen  capable  of  aeasunni  temper- 
ure  to  oithia  3*  C  (3.4*  F).  dry  las  meter 
.pable  o<  meaaunnc  volume  to  enUun  2 
•reent.  and  related  epuipment  as  shoem  la 
irure  4>1.  Other  meiermc  systems,  capable 
'  maintaimns  a  constant  sampllni  rate  and 
•terramuK  sample  cas  volume,  may  be 
led.  subject  to  the  approval  o(  the  Admin- 
crator. 

2.1.3  Baremeur.  Mercury,  aneroid,  or 
her  baromcMr  capable  of  measunnt  at- 
osphene  preasure  to  vsthla  2.3  mm  H( 
.1  In.  Ho  may  be  used.  In  many  eases,  the 
iromctrie  readlnt  may  be  obtained  from  a 
larby  national  weather  service  station,  in 
nich  case  the  sutton  value  (which  u  the 
saolute  barameuie  pressure)  shall  be  re- 
icated  and  an  sdlustinent  for  elevation  dlX- 
rencea  between  the  weather  suiion  and 
le  samplind  point  shall  be  applied  at  a  race 
'  minus  2.3  mm  Be  (O.l  in.  at)  per  30  m 
00  ft)  elevation  uscraaaa  or  vice  versa  tor 
ovation  decreaae. 

2.1.6  Qtaduatad  Cylinder  ind/or  Bai¬ 
lee.  These  Items  art  used  to  measure  eon* 
insed  water  and  moiiture  eautht  In  the 
Uca  tel  to  wtuun  1  ml  or  O.S  c-  Oraduated 
'linden  tiuui  have  subdlvtslens  ne  treater 
lan  2  ml.  Moat  laboratory  halanrea  are  ea- 
ible  of  wcithtnt  m  the  neareat  0.3  t  or 
aa.  Thaae  halanrai  are  suitable  far  uaa 
era. 


2.2  Procedure.  The  fo4owuit  procedure 
Is  wntien  tor  a  condenser  system  (such  ss 
the  (mpinter  system  deaenbed  In  Section 
2.1.2)  incorporatmt  volumctne  snalytta  to 
measure  ihe  condensed  moisture,  snd  sUlea 
zel  and  grmvunetne  xnalysu  to  measure  use 
mouture  leavint  the  condenser. 

2.2.1  Unless  otherwue  specified  by  the 
Administrator,  a  minimum  of  eitnt  traverse 
points  snail  be  lued  tor  circular  stacks 
havini  dlameten  less  than  O.tt  m  (24  (n.).  a 
minimum  at  nine  poinu  shall  be  used  tor 
rectantulsr  stacks  hsvlnt  epuivalenl  disme- 
tera  less  than  0.31  m  (24  in.),  and  a  mini¬ 
mum  ot  twelve  traverse  pouits  snail  be  used 
In  sU  other  cases.  The  iravenc  points  shall 
be  located  accordint  to  Method  1.  The  use 
of  fewer  comb:  u  suoiect  to  the  approval  of 
the  Adminutrator.  Select  a  sultaoie  probe 
snd  probe  lenatn  such  that  aU  travena 
poinia  can  be  sampled.  Coruidcr  sampiirt 
from  oppoeitc  sides  of  the  stack  (four  total 
samplinc  portal  for  larye  stacks,  to  ptmilt 
uaa  of  shorter  probe  icnjtha.  Mark  the 
proba  with  heat  rer<stant  taps  or  by  soma 
other  method  to  denote  the  proper  dlstanco 
into  the  suck  or  duct  for  each  samptint 
point.  Place  known  volumes  of  watar  in  tha 
first  tsm  impincars.  Weith  and  raeord  tha 
waicht  of  tha  silica  tai  to  tha  naarast  OJ  ■. 
and  trsnsfar  tha  siuea  fat  to  tha  fourth  im- 
pintar  alcamaiively.  tha  silica  (ti  may  first 
ba  transfarrad  to  tha  imbmiar.  tod  tha 
weicnc  of  the  silica  taf  plus  uopincer  taeerd- 
«d. 


2.2J  Salect  s  total  samplinc  timt  such 
t.‘'at  a  lainunum  total  taa  voiuma  of  0.30 
sem  (21  scf)  will  ba  collected,  u  t  rate  no 
treaur  than  0.021  mVmin  (0.73  cfmi.  When 
both  moisMirt  content  and  polluuni  emu- 
sion  rw  arc  to  ba  detannmed.  me  mouture 
determiasbon  shall  ba  sunulianeous  with, 
and  (or  tha  samO  total  lentth  of  lime  at.  the 
pollutant  emission  rate  run.  unless  other¬ 
wue  spcctfled  tn  an  sppiicaPle  subpan  of 
the  standards. 

2.2.3  Set  up  the  samplinc  tram  u  shown 
ui  Firurc  4*1.  Turn  on  the  probe  neater  and 
(if  sppllcaPle)  the  filter  hettmc  system  M 
temperatures  of  about  130'  C  (340*  P).  to 
prevent  watar  condensation  ahead  of  the 
cond  truer  allow  uma  for  me  umperatures 
to  subillM.  Place  crushed  lea  m  tha  lea  oath 
eoouiner.  U  U  raeommandad.  but  not  ro- 
Quired.  thu  a  leak  ehtck  ba  dona,  u  (ollows: 
OiscoBBaa  the  proba  from  tha  first  unpinc- 
tr  or  (If  appUcablt)  from  uia  fillar  holder. 
Pluc  tha  ittltt  ta  tha  fliit  imptncar  (or  filter 
holder)  sad  puU  a  310  ma  iis  m.)  hc 
vacuusK  a  lowar  vacuum  may  ba  usad.  pro- 
vtdad  that  it  Is  dm  aieaadad  dunne  tha  test 
A  leakaca  fua  la  eteam  of  4  parcent  of  tha 
avaraca  saapiiac  rata  or  O.OOOfT  avmia 
(0.02  dmt.  whichavar  is  icaa  is  unaccapt- 
sbla.  Mlawttc  Uia  leak  cheek,  rscoaaaet 
the  proba  ta  tlta  saeipUnc  tram. 

2:2.1  Durtac  Uta  saotpUnc  ruiiL  osaintaui 
a  sampliac  nia  within  tO  paretat  of  ima- 
suat  rmta.  or  u  spad/led  by  tha  Admlaia- 
trmtor.  Mr  aacb  nm.  raeord  tha  dau  ro- 
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quir«d  on  th*  example  dau  sheet  shown  m 
FIrure  a-i  Be  sure  to  record  the  dry  iu 
-neier  readme  at  the  oernnini  and  end  o< 
-■acn  sampimf  lime  increment  and  when¬ 
ever  sampime  ta  halted.  Taae  other  appro¬ 
priate  readma  at  each  sample  point,  at 
leaat  once  dunni  each  time  increment. 

:.2.S  To  betm  sampllne.  position  the 
probe  tip  at  the  lint  traverse  point.  Imme¬ 
diately  start  the  pump  and  adjust  the  flow 
to  the  desired  rate.  Traverse  the  cress  sec¬ 
tion.  saraplmf  at  each  traverse  point  (or  an 
equal  lentth  o(  tune.  Add  more  ice  and.  i( 
nt  -essary.  salt  to  mamtam  a  temperature  of 
less  30' C  (Sa*  F)  at  the  silica  fet  outlet. 

3.2.S  Afur  colleetmi  the  sample,  discon¬ 
nect  the  probe  (ram  the  (Uter  holder  (or 
(rom  the  (im  impmteri  and  condua  a  leak 
check  (mandatory)  as  described  in  Section 
3.:.3.  Record  the  leak  rate.  If  the  leakace 
rate  exceeds  the  allowable  rate,  the  tester 
shall  either  reject  the  test  results  or  shall 
correct  the  sample  volume  as  in  Section  6.3 
of  Method  S.  Next,  measure  the  volume  of 
the  motsture  condensed  to  the  nearest  ml. 
Oetermme  the  mcrease  in  weicht  of  the 
silica  tel  (or  silica  tel  plus  unpihceri  to  the 
nearest  O.S  t.  Record  t.his  information  (see 
essfltole  data  sheet.  Figure  4-3)  and  eaieu- 
if  te  the  motsturo  pereentatc.  as  dcaenbed  Us 

3.3  below. 

2.3.T  A  QUsUty  control  check  of  the 
volume  meurmi  system  at  the  field  site  is 
suggested  before  collecting  the  sample  fol- 
lowing  the  procedure  in  Method  3.  Section 

4.4 

3J  Calculations.  Carry  out  the  followstig 
calculations,  retaining  at  least  one  extra 
decimal  figure  beyond  that  of  the  acquired 
data.  Round  off  figures  after  (Inal  calcula¬ 
tion. 
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2J.1  Noaicnelatuie. 

B«.iProoorUoo  of  water  vapor,  by  voiumd. 
In  the  gas  stream. 

V«a>  Molecular  weight  of  water.  11.0  c/g- 
mole  (1B.0  lb/!b-moic>. 

F. -Absolute  pressure  (for  thig  method, 
same  as  barometric  oressuiei  at  the  dry 
gas  meter,  mm  at  ( lo.  Ht). 

Fi-aSiendard  absolute  pressure.  760  mm 
ag  (29.93  in.  Hf). 

R- Ideal  gat  constant.  0.06236  (mm  ag) 
(rah/(g.mole>  CK)  for  metric  units  and 
21.SS  (la.  ag)  (ft’)/(lb.mole)  (*R)  for 
Qigliah  units. 

r.-Abmiuu  temperature  it  meter.  ‘K 
CR). 

r.w-Standerd  abeoiute  temperMure.  393 
K  (S2rR>.  ■ 

/r-Ory  gae  volume  measured  by  dry  tai 
meter,  dem  (def). 

atr.-Inenmental  dry  gas  volume  meaeured 
by  dry  gas  metsr  u  each  traverM  poinc 
dea(aef). 

F.Mi-Ory  gas  volume  meaeured  by  the  dry 
gas  meter,  eerreeted  to  stendmrd  ooncU- 
tlons.  deem  (dsef). 

Volume  of  water  vapor  condensed 
correcicd  to  suaderd  conditions,  sem 
(scf). 


FaiMiw  Volume  of  waur  vapor  collected  In 
siUca  tel  corrected  to  standard  condi¬ 
tions.  sem  (scf). 

Final  volume  of  condenser  water,  mi. 

Vi. initial  volume.  U  any.  of  condenser 
water.  mL 

W I -Final  weight  of  silica  gel  or  sUiem  gel 
plus  ifflpinger.  g. 

tv, -Initial  weight  of  silica  gel  or  silica  gel 
plus  imoihger.  g. 

Y  .  Dry  gas  meter  calibration  factor. 

S.- Density  of  water.  0.9982  g/ml  (0.002301 
lb/ ml). 

2.3.2  Volume  of  water  vapor  .ondensoA 


V— Ml- . . 
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Equation  4>1 
where: 

R, -0.001333  mVmi  for  metric  units 
-0.04707  ft '/ml  for  Chglish  uniu 

2.3.3  Volume  of  water  vapor  eeUeeted  la 
silica  get 


KmmWi  -  mil.  III 


Equation  4-3 
whet*' 

If, -0.001333  mVf  for  metrle  units 
•0.04713  ftvg  for  Enttish  units 
13.4  Sample  gas  vatuBie. 

(F— ICTm) 

V-M0-  V-K  !■  ■  "  ■  — 

(F-iKr.) 


Equstion  4-3 
where; 

JT. -0.3636  'K/mm  He  for  metrle  uniu 
- 17.64  'R/ln.  Kg  for  English  uniu 

No.x  If  the  post-test  lead  rau  (Section 
3.X6)  exceeds  the  sUowsbIc  rate,  correct  the 
value  of  V,  in  Equation  4-i.  as  described  U> 
Section  6.3  of  Method  3. 

X3.3  Moisture  Content. 
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arother  baaed  upon  the  resulu  of  the  (m- 
pihgcr  inaiysis.  The  lower  of  these  two 
values  of  d.  -haU  be  considered  correct. 

2.3.6  Venlleatlon  of  constant  sampling 
rate.  For  eacn  time  increment,  dciemiine 
(tie  A  V..  Calculate  the  average.  If  the  value 
for  any  time  mcrement  dillera  (rom  the  av¬ 
erage  by  more  than  10  percent,  reject  the 
resulu  and  repeat  the  run. 

3.  Appronmeiion  nfet/iod 
The  approxunatlon  method  desenbed 
below  IS  ore'V'ted  only  as  a  suggested 
method  (see  Seer  on  1.3). 

3.1  Apparatev 

3.1.1  Probe.  ..i.ainiesa  steel  glass  tubing, 
sufficiently  heated  to  prevent  water  conden- 
ution  snd  equipped  with  a  filter  (either  ut- 
suca  or  heated  nut-stack)  to  remove  partle- 
ul:  te  matur.  A  plug  of  (l*as  wool,  inserted 
into  the  end  of  t  tr  probe,  ia  a  satisfactory 
(liter. 

3.1.3  Ifflplngen.  Two  midget  taplngcn. 
each  with  30  ml  capacity,  or  equivalent. 

3.1J  Ice  Bath.  Container  and  lee.  to  aid 
in  condensmi  motsture  in  impingeri. 

3.1.4  Drying  Tube.  Tube  packed  wsth 
new  or  regenerated  6-  to  IS-mesh  indlcaUng- 
type  silica  eel  (or  equivalent  desiccant),  to 
^  the  sample  gaa  and  to  protect  the  raeur 
and  pump. 

1.1.3  Valve.  Needle  valve,  te  regulau  the 
sample  gas  (low  rau. 

3.1.3  Pump.  Leak-free,  diaphragm  type, 
er  tqulvaiesit.  ta  pull  the  gaa  lampia 
through  the  train. 

3.1.7  Volume  Meter.  Dry  gae  meter,  suffi¬ 
ciently  aeeurau  u  meeaure  the  semple 
volume  within  3%.  and  eailbratad  over  the 
range  of  flow  ratee  and  (.ondltiona  actually 
encounured  durtng  sampttnc. 

2.1.1  Rau  Meur.  Rotameter,  u  measure 
the  flow  range  irom  0  to  3  Ipm  (0  to  O.ll 
efm). 

3.1.9  Qradusted  Cylinder.  33  ssL 
3.L10  Barometer.  Mcmiry,  aneroid,  or 
other  berometer.  aa  deeerlbed  la  SeeUmi 
XU  above. 

j.1.11  Vacuum  Gauge.  At  leaet  760  mm 
Hf  (30  la.  Hgi  gauge,  te  be  used  tor  the  sem- 
pllng  leek  cheek. 

3.3  Procedure. 

3.X1  Place  exactly  3  nd  distilled  water  ia 
each  impinger. 

Leek  check  the  sampling  train  ae  (otlowa: 
Temporarily  Insert  a  vacuum  gauge  it  or 
near  the  probe  Inlcc  then,  plug  the  probe 
Inlet  and  puU  a  vacuum  of  u  least  230  am 
Hg  (10  la.  Bg).  Now.  tha  time  rau  of 
change  of  the  dry  gaa  meur  dial:  alUitia- 
Uvely,  a  rotameur  (0-40  ee/aUni  may  ta 
umponully  utaehed  ta  the  dry  gaa  meur 
outlet  te  deurmlae  the  leakage  rau.  A  leak 
rau  not  m  exeesa  of  3  percent  of  the  aver¬ 
age  sampling  rau  U  aceeptablt. 

Note  Carefully  releaaa  tha  probe  miet 
plug  before  turning  off  the  puma. 


Equation  4i-4 

Nots  In  saturated  or  motsture  dreptet- 
laden  gas  stream?,  two  ealculattons  of  the 
moisture  content  of  the  stack  yas  shall  be 
made,  one  using  a  value  baaed  upon  the 
saturated  conditions  (see  Section  1.3).  and 
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Figure  4-4.  Moislure-sampling  train  •  approximation  method. 
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^•-AbMluU  prcauN  (tor  thit  DMthod: 
urn*  M  awremttne  priwuw)  u  th*  dry 
(u  Ai«ur. 

^■•SUndard  abaaluu  prMtur*.  TM  oua 
Rt(».«2  in.  Hf). 

X  a  Ideal  laa  eonatarit.  0.dd2U  (ma  He* 
(m'i/((.mola)  CK)  for  metnr  'imu  and 
21.J}  (in.  H(i  (ft>)/lo.mel««  CRi  for  Cni* 
lun  uniUL 

T.  a  AbMiute  (tmeorature  at  metor.  *K  ■  Hv 

Tai  a  standard  atiael-jte  temporature.  212’  K 
522’  R). 

V-  a  Pinal  volume  of  impinier  conunu.  ml. 

V  ■<  Initial  volume  of  impinier  lontenu  .’el. 


«lMr«t 

ftaOjasa  ’X/ma  St  for  metrle  unit 
alT.M  *R/ln.  He  for  CacUan  uaiie 
2Jt.4  Approxlaau  moittua  oeeu* 


+  U.a 


Equal  ii 


3.X2  Coonoet  the  probe.  Inaert  It  Into  t&o 
ttack.  aao  aapte  u  a  er.utaDt  rmu  of  2 
ipa  (O.on  cfB).  Continue  saapUnc  until 
t.*)e  dry  taa  meter  redatca  about  30  Utca 
(LI  RO  or  until  vialblc  liquid  droplcta  are 
carried  oeor  from  the  flat  Unptnier  to  ttw 
second.  Roeord  tempeaturt.  preasuto.  and 
dry  laa  aeur  roodlnia  u  required  by 
Fliurr  4-a. 

3.3J  After  eelleetuif  the  aapie.  eoa< 
bine  the  eonunta  of  the  two  tmplntea  and 
meaauro  the  voIuom  to  the  ncaroat  04  at 

3.3  Calculatlona.  The  caleuiatlon  mrthod 
preeented  la  daimad  to  atunata  the  moia- 
turo  In  Um  atacX  nx  thtnfoa.  othar  data, 
•hieh  art  only  nteottary  for  accurate  mole* 
turt  deiominatlona.  are  aot  collected.  The 
toUooinq  equatloTA  adequately  estlaau  the 
moliture  eontent.  fur  the  purpeae  of  deter* 
aimnc  laoklnetle  sampUnc  rate  Mtunca. 

34.1  Noaenclaturo. 

Rni«Apot«xln»u  proportion,  by  voluao. 
of  water  vapor  in  the  cae  ttreaa  leavint 
the  Moond  lacinqer.  0.02S. 

Wetor  vapor  In  the  laa  atreaat.  proporv 
tlon  by  voluao. 

jf^.MolooUar  weifht  of  oatar.  lt.0  t/t- 
mole  <xa.O  ib/lbHBOiei. 


v,«iOry  tee  volume  measured  by  dry  ate 
meter,  dem  (def). 

V.Mi«Ory  CM  volume  measured  by  dry  laa 
meter,  eorrev.-ted  to  standard  condltiont, 
dacm  (deef). 

Volume  of  eraser  vapor  cendenaod. 
carreetad  to  standard  condltlecat  sea 
(scf). 

Su«Oenalty  of  water.  04M3  t/ml  (0.002301 
Ib/ait 

T  •  Dry  aae  meur  calibration  factor. 

344  Volume  of  water  vapor  coUaetad. 

where: 


(v,-v,id./rr* 

. 


A,(V,-m 


Equation  4-1 

K.«0.00|333  aVnU  for  nietile  unlta 
••0.04707  ftVml  for  r^fii***  unlta 
344  Oaa  voluma 


a  Calibtnuan 

ai  Por  the  aferenee  method.  e» 
eooipment  m  spocifieo  in  the  (oilowi 
Clone  of  Method  1-  Section  34  imi 
aratea*:  Section  54  (tempeiaturo  n 
tad  Section  5.7  (barometer).  The 
OMndad  Icea  check  of  the  metaruif  : 
(Section  54  of  Method  S>  alao  appiia 
referenre  mothed.  Ror  the  approxli 
BMthoc'.  uee  the  proceduroe  outlined  i 
tlen  i...a  of  Method  0  to  allbate  t> 
tertne  syttena  and  the  procedure  of  h 
5.  Section  5.7  to  calibrate  the  baroact 
LRfbUoorapAy 

L  Air  Pollution  fiiclneerlnt  h 
(Socond  Edition).  Oaniclaoe.  J.  A.  (ed. 
SBvtrottmemat  Protoctlon  Accncy,  Of 
Air  QuaUty  Planninc  and  Standard 
seaich  Tnangle  Part.  N.C.  ?ublieau( 
AP-40.1t73. 

t  Oevorkln.  Boward.  ct  aL  Air  Pol 
Sonree  Teatmt  ManuaL  Air  PoUutiot 
tral  Oietrlet.  Loa  Anctiaa  Callt  Rovi 

im 

2.  Mathodi  for  DetemlneBon  of  Ve 
▼oluae  Oust  sad  Min  Content  of  ‘ 
Wcatam  Prectpitatlon  Oivtuon  of  Joy 
Hfactuftag  Co.  Loa  Ancelaa.  Calif.  Bt 
7rp.54.  IMT. 
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SECTION  13 

SPECIALIZED  SAMPUNG  TECHNIQUES 


13.0  GENERAL 


This  section  dbctttses  sawerat  spedaftzad  sampfltx)  taclnk^  that  how  bean  used  by  contractors  on 
hazardous  waste  sAae.  The  reader  may  devetop  other  techniquae  for  spedlic  sfte  needs.  In  those  cases 
and  ki  cases  where  the  techniques  listed  here  are  modffied  tar  use  on  a  spaciic  ste.  careful  documentation 
of  the  eacact  procedures  used  shotid  be  pnwidad.  This  section  does  not  discuss  analytical  techniques, 
since  analytical  methods  woiid  vary  depending  on  the  data  quelKy  ob|octivas.  the  compounds  of  concern, 
the  media,  and  the  exact  sampling  technique.  The  Coiareci  Labotatary  Program  plans  to  issue  a  *Field 
Methodology  CataJog*  in  the  summer  of  1987  that  wl  contain  Held  analytical  techniques  suitable  tar 
analyses  of  the  samples  coAected  by  using  the  techniquss  in  this  sectioa 


13.1  WIPE  SAMPUNG 


13.1.1  Scop«  and  PurpoM 


This  gukieiine  dbcusses  the  stepe  requirea  for  obtaining  a  wipe  samplOL  Wipe  samplae  may  be  used 
to  document  the  presence  of  cafdnogtnicaubBtanoos  or  other  toDdematarWsL  In  addU^  wipe  sampling 
is  commonly  used  to  aaoaitain  that  site  or  equipmsnt  deootaamlnBltan  has  bean  acoaptabfy  efTectMk 


13.1J2  CeflnMons 


Site  Manager  (SM) 

TheIndMdualfesponsfclefarthsiuccessMoompledonofawotfcessignmeitwthInbudgst 
and  schadufo  This  person  is  aiao  referred  to  as  the  Sle  Pro)ect  Mwiager  or  the  Project 
Manager  and  is  typici^  a  oorsnsctor's  empioysa  (see  Subeedtan  1.1). 

Wipe  Sample  _ 

A  sample  used  to  esaesa  surfsoe  contaminatfaa  The  tarnie  "wipe  sempia.*  *8wipe  sample,* 
and  *smaer  sampler  have  al  been  used  synonymously.  For  pupoees  of  this  section,  the 
sample  wl  be  termed  "wipe  sampleL* 


13.1.3  Appncabnity 


This  guideline  b  applicable  whan  a  sample  of  the  substances  on  a  surfsoe  is  needed.  Sufocas  may  ln> 
c'.  <(10  wans,  floors,  celings,  desk  tops,  equipmara.  or  other  large  objects  that  are  potendalycontamlnatod. 


Responsibilltloi 


1110  aM  Or  OSSIOnM  ■  fBVpOnSO#  IQf  OOCIOWiJ  wfitn  wipo  MPipvig  •  mocNaL 


Reid  personnel  are  responsible  for  pefformlr>g  the  actual  sampilna  maintaining  sample  Integrity,  and 
preparing  the  proper  chainKif-custody  forms. 


13.1.5  Records 

Records  of  wipe  sampling  Induda  completed  chain-of-custody  forms  and  appropriate  entries  in  the 
field  logbook.  If  the  sarnie  collectad  is  to  be  analyzed  using  the  National  Contract  Laboratory  Program 
(CLP),  then  CLP  forms  must  be  completed  as  discussed  In  Section  5. 


13.1.S  Procedures 

wipe  sampling  can  be  an  Integral  part  of  the  cveraB  sampling  program.  Wipe  sampling  can  help  to 
provide  a  picture  of  contaminants  that  exist  on  the  surface  of  drums,  tanks,  equipment,  or  buildfngs  on  a 
hazardous  waste  site  or  that  exist  In  the  homes  of  a  populace  at  risk. 

Wipe  sampling  consists  of  mboing  a  motetened  filter  paper  over  a  measured  area  of  100  cm^  to  1  m*. 
The  paper  Is  then  sent  lo  the  laboratory  for  analysla.'  The  results  are  related  back  to  the  known  area  of  the 
sample.  A  proper  sampling  procedure  is  essential  to  ensure  a  representative,  unrontamlnatsd  sample. 

13.1.6.1  Equipment  Required 

The  following  equipment  la  needed  for  wipe  sampling: 


•  Whatman  541  fBter  paper  or  ec,ulvalent,  1 5  cm 

•  Disposable,  chemical-protectf/e  gloves 

•  Solvent  to  wet  filter  paper 

1 3. 1 .6.2  Wipe  Sampling  Steps 

The  steps  Involved  in  obtaining  a  wipe  sample  are  listed  below: 


•  Using  a  dean,  impervious  disposable  glove,  sudi  as  a  surgeon’s  glove,  remove  a  filter  paper  frnm 
the  box.  (Note:  Although  It  Is  necessary  to  change  the  glove  if  it  touches  the  surface  being  wiped, 
a  new  glove  should  be  used  for  each  sample  to  avoid  cross  contamination  of  samples.  A  new 
glove  should  always  be  used  when  collecting  a  new  sample.) 

•  Moisten  the  filter  with  a  coliection  medium  selected  to  dissolve  the  contaminants  of  concern  as 
specified  In  the  sampling  plan.  Typically,  organic>fres  water  or  the  solvent  used  In  analysis  is  used. 
The  filter  should  be  wet  but  not  dripping. 

•  HKiroughly  wipe  approximately  1  m^  of  the  area  with  the  nxilstened  filter.  Using  a  1  m^  stand  w3 
help  in  judging  the  size  of  the  wipe  area.  If  a  different  size  area  Is  wiped,  record  the  change  in  the 
field  logbodL  If  the  surface  Is  not  flaL  be  sure  to  wipe  any  crevices  or  depressions. 
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without  allowing  the  filter  to  contact  any  other  suitace,  fold  t  with  the  exposed  side  In,  and  then 
fold  It  over  to  form  a  90-degree  angle  in  the  center  at  the  fOter. 


•  Place  the  filter  (angle  first)  Into  a  dean  glass  jar.  replace  the  top,  seal  the  jar  according  to  quality 
assurance  requirements,  and  send  the  sample  to  the  appropriate  laboratory. 

•  Prepare  a  blank  by  moistening  a  fOter  with  the  collection  medium.  Place  the  blank  In  a  separate  jar, 
and  submit  It  Vvith  the  other  samplea. 

•  Document  the  sample  collectlori  !n  the  Held  logbook  and  on  appropriate  forms,  and  ship  samples 
per  procedures  in  s«ntinn  e 


13.1.7  Region-Specific  Variances 

No  region-specific  variances  have  been  identified:  however,  all  future  variances  will  be  Incorporated  !n 
subsequent  revision  to  this  compendium.  Information  on  variancss  may  become  dated  rapidly.  Thus, 
users  should  contact  the  regional  EPA  RPM  for  fuU  detala  on  currerrt  regional  practices  and  requirements. 


13.1.8  Information  Sources 

EBASCO.  *Oloxln  SampT  g.*  KEAf  III  Program  Cuideiints.  Prepared  for  U.S.  Environmental  Protection 
Agency.  28  February  1986. 

NUS  Corporatloa  *^110-80001110  Site  Operations  Plans.*  REM/FIT  Contrad 


13.2  HUMAN  HABITATION  SAMPUNG 


13.2.1  Scope  and  Purpose 

This  subsection  provides  general  guidance  for  the  plaming,  method  selection,  and  Implementation  of 
sampling  activitfes  used  to  determine  the  poterrtial  for  human  exposure  to  contaminants  mat  are  present  In 
resldentiai  envirortment 


13J2.2  Definitions 


Human  Habitation  Areas 

Any  place  people  may  spend  extended  periods  of  time,  such  as  their  homes  or  offices. 


13.2.3  Applicability 

This  subsection  discusses  sampling  techniques  that  are  sImBar  In  collection  methodology  to  other 
types  of  samples,  such  as  environmental  sol  and  water,  but  are  biased  to  emphasize  potential  human  ex¬ 
posure  to  contaminants  moving  Into  the  residential  erTwironmant 
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ANALYSIS  OF  EXPLOSIVES  IN  SOIL,  WIPE,  AND  RINSATE  SAMPLES 


I .  SUMMARY 

A.  Analytes: 

HMX  Cctahydro-l,3,5,7-tetranitro-l,3,5, 7- 

tetrazocine 

RDX  Hexahydro-1, 3 , 5-trinitro-s-triazine 

NB  Nitrobenzene 

1.3- DNB  1,3-Dinitrobenzene 
1,3,5-TNB  1,3,5-Trinitrobenzene 

2.4- DNT  2,4-Dinitrotoluene 

2.6- DNT  2 , 6-Dinitrotoluene 

2.4.6- TNT  2,4,6-Trinitrotoluene 

Tetryl  2,4, S-Trinitrophenylmethylnitramine 

B.  Matrix:  Extracts  from  soil,  wipe,  or  rinsate  samples. 

C.  General  Method:  Sample  matrix  is  extracted  with 

acetonitrile.  The  extract  is  diluted  with  methanol  and 
water,  and  the  resultant  solution  is  injected  onto  the 
HPLC  for  analysis. 

D.  This  method  is  based  on  USATHAMA  Method  LW02, 

Explosives  in  Soil. 

II.  SAFETY  INFORMATION 

Work  in  well  ventilated  areas.  Wear  adequate  protective 
clothing  to  avoid  skin  contact.  Wash  skin  with  soap  and 
water  thoroughly  immediately  after  contact. 

TNB,  HMX,  RDX,  Tetryl,  and  TNTs  are  classified  as  Explo¬ 
sives  A  by  DOT.  Avoid  extreme  temperatures  and  pressures. 

III.  APPARATUS  AND  CHEMICALS 
A.  Glassware/Hardware 

1.  Syringes:  10  uL,  50  uL,  100  uL,  1  mL  syringe 
(Hamilton  1005  TEFLL). 

2.  Vials  with  teflon-lined  caps  or  septa.  Nominal 
volume  of  1.8  mL,  4.0  mL,  and  12  mL. 

3.  B-D  Glaspak  disposable  syringes,  5  mL,  with 
frosted  tip. 

4.  0.2  micron  fluorocarbon  filters. 
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5. 


Micropipettes,  200  uL. 

6.  Hypo  needles. 

7.  2  mL  and  20  mL  pipette. 

8.  Whatman  #42  ashless  9  cm  filter  paper. 

B.  Instrumentation 

f 

1.  Perkin-Elmer  Series  4  High  Performance  Liquid 

Chromatograph  (HPLC)  equipped  with  a  Perkin-Elmer 
ISSlOO  Auto-Injector  and  Micromeritrics  Model  786 
UV/VIS  variable  wavelength  detector.  Hewlett- 
Packard  3390  recording  integrator  in  peak  height 
mode  was  used  to  record  data  output.  Equivalent 

instrumentation  may  be  substituted. 

2.  Analytical  Balance 

Capable  of  weighing  0.01  gram  tor  sample 

preparation  and  0.1  mg  for  standard  preparation. 

Mettler  A£  163  or  equivalent. 

3.  Parameters 

a.  Columns: 

1)  DuPont  Zorbax^  ODS  4.6  mm  i.d.  x  25 

cm  HPLC  column  with  a  particle  size  of 

5  to  6  microns. 

2)  DuPont  Permaphase^  ODS  guard  column 

(optional) . 

b.  Mobile  Phase: 

50%  water  « 

34%  methanol 
16%  acetonitrile 

c.  Flow:  1.'6  mL/min  with  a  pressure  of 

approximately  2860  psig.  ^ 

d.  Detector:  250  nm 

e.  Injection  Volume:  50  uL 

C.  Reagents  and  SARMs: 

1.  Acetonitrile,  distilled  in  glass  for  HPLC  use. 
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2.  Methanol,  distilled  in  glass  for  HPLC  use. 

3.  Water,  distilled  in  glass  for  HPLC  use. 

4.  USATHAMA  Standard  Soil. 

5.  SARMs 

HMX  SARM  No.  1217  (PA  1303) 

>  ROX  SARM  No.  1130  (PA  1302) 

NB  SARM  No.  (PA  1306) 

1.3- DNB  SARM  No.  2250  (PA  1305) 

1,3,5-TNB  SARM  No.  1154  (PA  1300) 

2.4- DNT  SARM  No.  1147  (PA  1298) 

2.6- D«T  SARM  No.  1148  (PA  1299) 

2.4.6- TNT  SARM  No.  1129  (PA  129V) 

Tetryl  SARM  No.  1149  (PA  1301) 

IV.  CALIBRATION 

A.  Initial  Calibration 

1.  Preparation  of  Standards 

a.  Stock  calibration  solutions  containing 

approxircately  10,000  mg/L  of  a  nitro-com- 
pound  are  prepared  by  accurately  weighing 
ca.  50  tng  of  a  SARM  into  a  5->mL  serum  bottle 
and  dissolving  the  nitro-compound  in  5  mL  of 
acetonitrile  pipetted  into  the  bottle.  All 

stock  solutions  prepared  in  this  manner  and 
stored  in  a  freezer  (0®C  to  -4OC)  have 
remained  stable  for  a  period  of  6  months. 

b.  Intermediate  Calibration  Standards:  All 

compounds  appear  to  be  stable  for  at  least  3 
months . 

t 

1)  Intermediate  Calibration  Standard  A 

(high  level):  Combine  the  appropriate 
volumes  of  stock  calibration  standard 
as  shown  below.  Dilute  to  10  mL  with 
acetonitrile  and  seal  with  a  teflon- 
lined  cap.  Store  in  the  dark  at  4°C. 
The  resulting  solution  will  have  the 
concentrations  indicated  in  the  follow¬ 

ing  table. 
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Resulting 
Concentration 
, .  . . lua/Mt} _ 

127 
98 
42 
59 
209 
42 
40 
192 
500 

2)  Intermediate  Calibration  Standard  B 
(low  level):  1:10  dilution  of  the 

Intermediate  Calibration  Standard  A  is 
made  in  acetonitrile.  Seal  with  a 
teflon-lined  cap  and  store  in  the  dark 
at  4<3C.  The  resulting  solution  will 
have  the  following  concentrations: 

Resulting  cone. 


Nitro-compound  . {  ug/mL) 

HMX  12.7 

RDX  9.80 

NB  4.20 

1.3- DIIB  5.90 

1,3,5-THB  20.9 

2.4- DNT  4.20 

2.6- DNT  4.00 

2.4.6- TNT  19.2 

Tetryl  50.0 


c.  Working  Calibration  Standards:  Using  the 

following  table,  prepare  a  series  of  nine 
calibration  standards.  Place  the  mobile 
phase  into  a  1-mL  serum  vial.  Inject  the 
indicated  volumes  of  Intermediate  Calibra¬ 
tion  Standard  A  or  B  into  the  acetonitrile 
with  a  microliter  syringe.  Seal  the  vial 

with  a  teflon-lined  septum  and  cap.  Mix 

well.  These  solutions  are  prepared  fresh 
daily  and  kept  in  the  dark. 


uL  of 
Stock 

Nitro-compQund 


HMX  127 

RDX  98 

MB  42 

1.3- DNB  59 

1,3,5-TNB  209 

2. 4 - DMT  42 

2.6- DNT  40 

2.4.6- TNT  192 

Tetryl  500 


t. 
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WORKING  CALIBRATION  STANDARDS 


Intermediate 
Cal  Std  A 


Intermediate 
Cal  Std  B 


Mobile  Phase 


V 


k, 


OX 

0 

0 

1,000 

0.5X 

- 

6.25 

994 

IX 

- 

12.5 

988 

2X 

- 

25 

975 

5X 

> 

62.5 

938 

lOX 

12.5 

- 

988 

2  OX 

25 

- 

975 

SOX 

62.5 

— 

938 

lOOX 

125 

- 

875 

2.  Daily  Calibration  ^ 

( 

i 

a.  Set  up  the  instrument  according  to  Section  1 

IV,  Instrumental  Analysis. 

! 

b.  Analyze  mobile  phase  as  a  blank  to  verify  a  I 

stable  baseline. 

!■ 

c.  Analyze  the  medium  calibration  standard 

(lOX)  to  verify  peak  separation  and  1 

retention  times. 


d.  Analyze  the  calibration  standards  prepared  t 

in  Section  IV-A-1.  ; 


2.  Analysis  of  Calibration  Data 

a.  Tabulate  the  calibration  standard 
concentration  versus  the  peak  height 
response  for  each  calibration  standard. 

b.  Perform  a  linear  regression  analysis  on  the 
calibration  data  plotting  peak  height  vs. 
concentration  in  ug/mL. 

c.  Use  the  liner  regression  to  obtain  analyte 
concentration  for  sample  response. 

4.  Calibration  Checks 

3.  After  completion  of  analyses  of  samples,  a 

calibration  standard  at  the  lOX  concentra~ 
tion  is  analyzed.  The  response  must  agree 
within  25  percent  with  the  daily  calibration 
lOX  standard. 
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b.  No  certified  calibration  check  standards  are 
available  for  these  compounds. 

SAMPLE  HANDLING  STORAGE  FOR  SOIL,  WIPE,  AND  RINSATE  SAMPLES 

A.  Sampling  Procedure:  The  stability  of  explosives  in 

soil  is  not  truly  known.  Precautions  should  be  taken 
to  avoid  prolonged  exposure  to  light  and  heat. 

B.  Containers:  Wide-mouth  amber  glass  bottles  with 

teflon-lined  lids. 

C.  Storage  Conditions:  Samples  should  be  maintained  at 

4OC  from  the  time  of  collection  to  the  time  of 
analysis.  No  chemical  preservatives  are  necessary. 

D.  Holding  Time  Limits:  7  days  to  extraction;  40  days  to 
anaysis  from  the  time  of  extraction. 

E.  Solution  Verification:  No  certified  check  standards 
are  available. 

PROCEDURE 

A.  Soil  Analysis 
1 .  Method 

a.  Accurately  weigh  1  gm  of  soil  into  a  5-mL 
serum  vial  and  pipet  2  mL  of  acetonitrile 
onto  the  soil. 

b.  Place  a  septum  and  cap  on  the  vial  and  shake 
the  vial  thoroughly  by  hand  for  2  to  3 
minutes. 

c.  The  extract  is  then  filtered  using  the 
following  technique.  A  5-mL  syringe  is 
fitted  with  a  needle.  After  the  extract  is 
drawn  into  the  syringe  barrel,  a  fluoro¬ 
carbon  0.2  micron  disposable  filter  is 
attached  in  place  of  the  needle.  The  sample 
is  then  slowly  forced  through  the  filter 
into  a  4-raL  teflon-capped  vial  and  stored 
until  the  extract  is  diluted  and  analyzed  by 
HPLC. 

d.  Preparation  of  sample  extracts  and  spikes 
for  injection  is  performed  the  day  of 
analysis. 


i.  Using  a  disposable  micropipette, 

accurately  measure  200  uL  of  filtered 
extract  into  a  l-mL  vial.  Accurately 
measure  600  uL  of  a  33  percent 

methanol/67  percent  water  solution  onto 
the  filtered  sample.  This  will  produce 
800  uL  of  extracted  sample  in  mobile 
phase. 

ii.  Place  a  septum  cap  on  the  vial.  Shake 
the  vial  well  to  thoroughly  mix.  Store 
in  the  dark  at  4°C  until  ready  to 
analyze. 

2.  Daily  Quality  Control 

a.  Perform  a  spike  at  lOX  the  detection  limit 
daily  as  follows. 

i.  Accurately  weight  approximately  1  gm  of 
USATHAMA  standard  soil  into  a  5-mL 
serum  vial. 

ii.  Spike  with  100  ul*  Standard  A. 

iii.  Proceed  as  in  VI-A-1,  above. 

3.  Instrumental  Analysis 

a.  Proceed  to  Section  VII,  Instrumental 
Analysis.  The  working  range  for  soil  samples 
is  listed  below. 

Calibration  Range  for  Soil  Analysis  (IX  •>  lOOX) 


HNX 

1.27 

- 

127 

ug 

RDX 

0.98 

•> 

98.0 

ug 

NB 

0.42 

•> 

42.0 

ug 

1,3-DNB 

0.59 

59.0 

ug 

1,3,5-TNB 

2.09 

- 

209 

ug 

2,4-DNT 

0.42 

- 

42.0 

ug 

2,6-DNT 

0.40 

- 

40.0 

ug 

2,4,6-TNT 

1.92 

- 

192 

ug 

Tetryl 

5.00 

- 

500 

ug 

b.  Samples  with  analyte  concentration  exceeding 
the  calibration  range  will  require  dilution 
as  necessary. 


B.  Wipe  Analysis 


Method 

a.  Add  the  filter  to  a  40-tnL  vial  and  pipet 
20  mL  acetonitrile  into  the  vial. 

b.  Place  a  cap  on  the  vial  and  shake  the  vial 
thoroughly  by  hand  for  2  to  3  minutes. 

c.  The  extract  is  then  filtered  using  the 
following  technique.  A  5-mL  syringe  is 
fitted  with  a  needle.  After  the  extract  is 
drawn  into  the  syringe  barrel,  a  flurocarbon 
0.2  micron  disposable  filter  is  attached  in 
place  of  the  needle.  The  sample  is  then 
slowly  forced  through  the  filter  into  a  4-mL 
teflon-capped  vial  and  stored  until  the 
extract  is  dilutad  and  analyzed  by  HPLC.  The 
remaining  extract  is  disposed  as  waste. 

d.  Preparation  of  sample  extracts  and  spikes 
for  injection  is  performed  the  day  of 
analysis. 

i.  Using  a  disposable  micropipette, 

accurately  measure  200  uL  of  filtered 
extract  into  a  1-mL  vial.  Accurately 
measure  600  uL  of  a  33  percent 

methanol/67  percent  water  solution  onto 
the  filtered  sample.  This  will  produce 
800  uL  of  extracted  sample  in  mobile 
phase. 

ii.  Place  a  septum  cap  on  the  vial.  Shake 
the  vial  well  to  thoroughly  mix.  Store 
in  the  dark  at  4^0  until  ready  to 
analyze. 

Daily  Quality  Control 

&.  Perform  a  spike  at  lOX  the  detection  limit 
daily  as  follows. 

i.  Place  1/10  of  a  filter  paper  into  a 
5-mL  serum  vial. 

ii.  Add  2  mL  acetronltrile. 

iii.  Spike  with  100  uL  Standard  A. 

iv.  Proceed  as  in  VI-B-l-b,  above. 
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3.  Instrumental  Analysis 

a.  Proceed  to  Section  VII,  Instrumental 
Analysis.  The  working  range  for  wipe  samples 
is  listed  below. 


Calibration 

Pange 

for  Wipe 

Samples 

HMX 

12.7  - 

1270 

fotal 

ug/wipe 

RDX 

9.8  - 

980 

total 

ug/wipe 

NB 

4.2  - 

420 

total 

ug/wipe 

1,3-DNB 

5.9  - 

590 

total 

ug/wipe 

1,3,5-TNB 

20.9  - 

2090 

total 

ug/wipe 

2,4-DNT 

4.2  - 

420 

total 

ug/wipe 

2, 6-DNT 

4.0  - 

400 

total 

ug/wipe 

2,4,6-TNT 

19.2  - 

1920 

total 

ug/wipe 

Totryl 

50.0  - 

5000 

total 

ug/wipe 

b.  Samples 

with 

analyte 

concentration 

exceeding 

the  calibration  range  will  require  dilation 


as  necessary. 

Rinsate 

Analysis 

1 .  Method 

a . 

Acetonitrile  rinsate  is  collected 
equipment . 

from 

b. 

Measure  volume  of 

rinsate. 

c. 

The  rinsate  is 

then  filtered  using 

the 

following  technique.  A  5-mL  syringe  is 
fitted  with  a  needle.  After  the  extract  is 
drawn  into  the  syringe  barrel,  a  fluoro¬ 
carbon  0.2  micron  disposable  filter  is 
attached  in  place  of  tho  needle.  The  sample 
is  then  slowly  forced  through  the  filter 
into  a  4-mL  teflon-capped  vial  and  stored 
until  the  extract  is  diluted  aud  analyzed  by 
HPLC.  The  remaining  rinsate  is  disposed  as 
waste. 

d.  Preparation  of  sample  extracts  for  injection 
is  performed  the  day  of  analysis. 

i.  Using  a  disposable  micropipette,  accu¬ 
rately  measure  200  uL  of  filtered 
extract  into  a  1-mL  vial.  Accurately 
measure  600  uL  of  a  33  percent 
methanol/67  percent  water  solution  onto 
the  filtered  sample.  This  will  produce 
800  uL  of  extracted  sample  in  mobile 
phase. 


ii.  Place  a  septum  cap  on  the  vial.  Shake 
the  vial  well  to  thoroughly  mix.  Store 
in  the  dark  at  4^0  until  ready  to 
analyze. 


2.  Daily  Quality  Control 

a.  Perform  a  spike  at  lOX  the  detection  limit 

daily  as  follows: 

i.  Add  2  mL  acetonitrile  to  a  5-mL  serum 
bottle. 

ii.  Spike  with  100  uL  of  Standard  A. 

iii.  Proceed  as  in  Vl-C-l-c. 

3.  Instrumental  Analysis 

a.  Proceed  to  Section  VII,  Instrumental 

Analysis.  The  working  range  for  rinsate 

samples  is  described  below. 

Calibration  Range  for  Rinsate  Samples 


HHX 

RDX 

NB 

1.3- DNB 
1,3,5-TNB 

2.4- DNT 

2 . 6- DNT 

2.4.6- TNT 
Tetryl 


0.635  • 

■63.5 

total 

rog/sample 

0.49  - 

49.0 

total 

mg/sample 

0.21  - 

21.0 

total 

mg/sample 

0.295  • 

-  29.5 

total 

mg/sample 

1.05  - 

105 

total 

mg/sample 

0.21  - 

21.0 

total 

mg/sample 

0.20  - 

20.0 

total 

mg/ sample 

0.96  - 

96.0 

total 

mg/sample 

2.50  - 

250 

total 

mg/sample 

b.  Samples  with  analyte  concentration  exceeding 
the  calibration  range  will  require  dilation 
as  necessary. 


VII.  INSTRUMENTAL  ANALYSIS 

A.  Set  the  chromatographic  conditions  as  follows: 

Time  Flow  Acetonitrile  Methanol  Water 

(minutes)  (mL/min.)  (percent)  (percent)  (Percent) 

Equilibrium  3  1.6  16  34  50 

Analysis  Run  15  1.6  16  34  50 

B.  Using  the  auto-injector  manufacturer's  recommended 
procedure,  introduce  50  uL  of  the  medium  level 
calibration  standard  into  the  chromatographic  system. 
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Check  the  chromatogram  to  ensure  separation  of  the 
nitrated  toluenes  and  separation  of  the  nitrobenzene 
and  tetryl.  If  necessary,  adjust  the  water/methanol 
ratio  of  the  mobile  phase  until  separate  peaks  are 
distinguished.  As  the  column  ages,  less  methanol  is 
required.  Generally,  the  column  ages  rapidly  the  first 
24  hours,  after  which  it  is  fairly  stable. 

C.  Once  good  peak  separation  is  obtained,  introduce  50  uL 
of  each  working  calibration  standard  and  sample  into 
the  chromatographic  system  using  the  auto-injector 
manufacturer's  recommended  procedure. 

VIII.  CALCULATIONS 

A.  Soil  Samples 

1.  The  diluted  extract  concentration  is  read  or 
calculated  from  the  instrument  calibration  curve. 

B  X  D 

2.  Sample  concentration  (ug/g)  > 

A  X  C 

extract  cone  (ug/mL)  x  4  x  B 


A 

where: 

A  >  sample  weight  (dry  weight) 

B  «  mL  acetonitrile 

B.  Wipe  Samples 

Sample  Concentration  (total  ug)  « 
extract  cone  (ug/mL)  x  20  mL  x  4 

where: 

20  mL  >  total  volume 
4  -  dilution  in  method 

C.  Rinse 

Sample  concentration  (total  ug)  •• 
extract  cone  (ug/mL)  x  V  x  4 

where: 

V  total  volume 
4  «  dilution  in  method 
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MODIFIED  METHOD  FOR  NITROCELLULOSE, 
NITROGLYCERIN,  AND  PEIN  IN  WATER 
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This  method  is  used  to  qualitatively  determine  the 
concentration  of  nitrocellulose  (NC),  nitroglycerine  (NC) , 
and  PETN  in  water  samples. 


100  mg/liter  in  water. 


>  Response  is  linear  from  5  to 


Sensitiyitv  Limits  -  Response  for  5  ug  of  compound  is:  NC 
-  0.89,  NG  -  0.17,  PETN  ■  0.15  absorbance  units. 


Compound 


NC 

NG 

PETN 


9000 

5000 

5000 


Interferences  -  Nitrite  ion  will  interfere,  NC,  NG,  and 
PETN  cannot  be  distinguished  from  each  other. 

Analysis  Rate  -  Approximately  20  samples  can  be  analysed  by 
one  worker  in  an  eight  hour  day. 


Nitrite  ion  is  cleaved  from  the  nitrate  ester  in  basic 
solution,  which  diazotizes  procaine,  in  acidic  solution, 
which  in  turn  couples  with  N,  N-diroethyl>l-naphthyl amine  to 
produce  an  azo-dye.  This  dye  is  determined  from  its 
absorbance  at  510  urn. 

C3N3N3O9  -  Trinitrogiycerine;  glyceryl  trinitrate; 
CAS  RN-55-63-0  mp  -  IS^C,  decomposition  pt  -  1450C; 

C5N9N5O12  “  Pentaerythritol  tetranitrate  CAS 
RN-78-11-5  mp  -  140OC;  explosive  decomposition  pt. 
210OC; 

(CfiNi2**50l6)*  -  nitrocellulose,  soluble  gun  cotton, 
CAS  RN-9004-70-0  mp  -  decomposes  on  heating. 

Handling  Hazards:  Explosives  hazard,  avoid  heat,  shock  or 
open  flame.  Toxic  inhalation  and  skin  absorption  hazards 
exist.  Do  not  handle  NG  except  as  a  dilute  solution. 
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3.  APPARATUS ; 

A.  Instrumentation  -  Absorbance  measurements  are  made  at  510 

nm  on  a  Perkin  Elmer  Lambda  3  UV/UVS  spectrometer  equipped 

with  a  super  sipper. 

B.  Parameteia  -  n/a 

C.  Hardware/Glassware 

f 

1)  0.1-,  1-,  and  2-mL 

2}  13  X  100  nm  glass  test  tubes 

3)  10-tnL  volumetric  flasks 

4)  100-mL  volumetric  flasks  ^ 

5}  1-cm  spectrometer  call  (glass) 

6)  water  bath 

7)  hot  plate 

8)  2S-uL  graduated  syringe 

9)  8-ounce  glass  bottle 

10)  2  dram  glass  vials 

0.  Chfliaicala 

1)  KOH,  Analytical  reagent  grade 

2)  Glacial  acetic  acid,  ACS  grade 

3)  Acetone,  ACS  grade 

4)  N,N-diraethyl-l-naphthylaroine 

5)  Procaine 

E.  Reagents 

1)  10  percent  KOH:  Weigh  10.0  g  of  reagent  grade 
potassium  hydroxide  into  a  100-mL  volumetric  flask  and 
dilute  slowly  with  deionized  water  (nitrite  free). 

2)  20  percent  KOH:  Same  as  above  except  use  20.0  g  of  KOH. 

3)  10  percent  acetic  acid:  Pipette  10.0  mL  of  glacial  * 

acetic  acid  into  a  100-mL  volumetric  flask  that  is 
partially  filled  with  deionized  water  (nitrite  free). 

Dilute  of  volume  with  deionized  water. 

4)  50  percent  acetic  acid:  Same  as  above  except  use  50  mL 
of  glacial  acetic  acid. 

5)  Color  Developing  Reagent:  Weigh  0.35  g  each  of 

procaine  and  N,N-dimethy 1-1-naphthyl amine  into  a 

100-mL  volumetric  flask  and  dilute  to  volume  with  50 
percent  acetic  acid-water. 
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Working  Solution  of  Color  Reagent:  Pipette  20  mJj  of 
the  color  developing  reagent  into  a  100-mL  volumetric 
flask.  Dilute  to  volume  with  deionized  water  (nitrite 
free) . 

4.  STANDARPS 

A.  Calibration  Standards 

1)  Stock  -  Weigh  10.0  mg  of  NC,  PETN,  or  1  mL  of  a  1  per¬ 
cent  NC  in  acetone  SARM  into  a  lO.O-mL  volumetric  flask 

and  dilute  to  volume  with  acetone  to  obtain  a  1  ug/ul 
solution.  This  solution  is  refrigerated  when  not  in 
use. 

2)  Working  -  Prepare  standard  curve  daily  by  adding  0.0, 

2.5,  5,  10,  25,  and  50  uL  of  1  ug/uL  stock  solution, 

in  duplicate,  into  13  mm  by  100  len  test  tubes,  using  a 
25-uL  syringe.  Add  0.5  mL  of  deionized  water  to  each 
tube  and  mix  thoroughly.  This  yields  concentrations  of 
0,  5,  10,  20,  50,  and  100  uy/mL. 

B.  Control  Spikes  -  For  water  samples  spike  as  indicated  for 
the  working  standards. 

5.  PROCEDURE: 

A.  Water  Sample  Handlina/Preoaration  -  Refrigerate  the  samples 
until  ready  for  analysis.  Prior  to  analysis,  filter  through 
a  0.45  micron  Millipore  filter  and  store  refrigerated  in  a 
2  dram  glass  vial. 

8.  Analyala.,  q£,  , Samples 

la)  Water  -  Pipette  0.50  mL  of  water  into  a  13  z  100  mm 
test  tube  and  add  0.50  mL  of  20  percent  potassium 
hydroxide  solution. 

b)  SoiA  -  5  g  of  air-dried  soil  is  shaken  with  5  mL  of 
acetone.  The  acetone  is  separated  by  filtration 
through  a  0.45  u  membrane  filter  (teflon).  A  0.5-mL 
portion  of  the  acetone  solution  is  mixed  with  0.5  mL 
of  water  and  0.5  mL  of  20  percent  potassium  hydroxide 
solution. 

2)  Mix  sample  well  and  place  in  boiling  water  bath  for  30 
minutes . 

3)  Cool  the  sample;  add  2.0  mL  of  10  percent  acetic  acid, 
and  mix. 

4)  Add  1.0  mL  of  color  developing  reagent  working 
solution  and  mix  well. 
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E)  Allow  color  to  develop  for  1*5  hours;  transfer  the 
solution  to  a  clean,  dry  spectrophotomfster  cell  and 
read  the  absorbance  at  510  nm. 

6.  CALCULATIONS: 

Construct  a  calibration  curve  of  absorbance  vs. 
concentration  (ug/L)  of  the  compound  of  interest  (differing 
response  will  be  observed  for  NC,  FETN,  and  NG) .  Determine 
concentration  of  compound  in  samples  by  interpolating  from  i 

the  calibration  curve. 

7.  REEEREMCE: 

None. 


¥ 
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AMMONIUM  FICRATE  IN  WATER  AND  WIFE  SAMPLES  BT 
I  HIGH  PERFORMANCE  LIQUID  CHROMATOGRAPHY 
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AMMONIUM  PICRAIK  IN  WATER  AND  WIPE  SAMPLES 
BY  HIGH  PERFORMANCE  LIQUID  CHROMATOGRAPHY 


1.  Application 

This  method  is  suitable  for  the  determination  of  ammonium 
picrate  in  water  and  wipe  samples.  Ammonium  picrate  is 
converted  to  picric  acid  and  quantified  in  that  form. 

2.  Summary  of  method 

Ammonium  picrate  is  extracted  from  water  or  wipe  samples 
with  solvent.  The  extract  is  concentrated  and  subjected  to  high 
performance  liquid  chromatography  (HPLC)  analysis  using  a 
reverse  phase  column  and  a  dual  channel  ultraviolet  detector. 

3.  Interferences 

Any  compounds  that  exhibit  chemical  and/or  physical 
properties  similar  to  the  compounds  of  interest  can  interfere. 

4.  Apparatus 

4.1  Concentrator  apparatus.  a  Kuderna>Danish  (K-D) 
concentrator*  500-mL  capacity  with  a  3-ball  Snyder  column  and  a 
10-mL  graduated  receiver  tube  and  a  SOO-mL  flask  fitted  with  a 
1-ball  Snyder  column. 

4.2  Erlenmeyer  flask.  SOO-mL  with  a  ground  glass  stopper. 

4.3  Evaporative  concentrator.  Organomation  N-Evap,  or 
equivalent. 

4.4  Liquid  chromatograph.  Waters  Associates  ATjC/GPC  204 
liquid  chromatograph  equipped  with  a  dual  channel,  variable 
wavelength  detector,  a  model  6000A  solvent -deliver/  system,  a 
model  660  solvent  flow  programmer,  model  WISP  710A 
microprocessor  and  data  module,  or  equivalents. 

4.5  Liquid  chromatographic  column,  a  3.9  mm  i.d.  by  300  mm 
long  stainless  steel  column  packed  with  10  urn  particle  size 
reverse  phase  material.  Waters  Associates  u-Bonapak  C^s 
column  packing  or  equivalent. 

4.6  Separatory  funnels.  Squibb  form,  1-L  capacity,  or 
equivalent . 

4.7  Solvent  clarification  kit.  Waters  Associates  85113,  or 
equivalent . 
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4.8  Shaker,  a  mechanical  wrist  action  shaker. 

4.9  Steam  bath,  a  constant  temperature  steam  bath  set  at 
850C. 

5.  Reagents 

5.1  Acetonitrile.  HPLC  quality. 

5.2  Hydrochloric  acid.  ACS  reagent  grade. 

5.3  Mobile  phase  solutions:  Prepare  the  ion  pairing, 
tetrabutylaiTunonium-phosphate  solutions  for  the  mobile  phase 
using  Waters  Associates  PIC  Reagent  A,  or  equivalent. 

5.3.1  Solution  A:  Add  one  bottle  of  PIC  reagent  A  to 
1,000  mL  of  Milli-Q  water.  Stir  for  5  min  and  then  filter 
through  a  0.45-micron  filter,  type  HAWP  for  aqueous  solvents. 

5.3.2  Solution  B:  Add  one  bottle  of  PIC  reagent  A  to 
1,000  mL  acetonitrile.  Stir  for  5  min  and  then  filter  through  a 
0.45-micrcn  fiter  type  FHUP  for  organic  solvents. 

5.4  Picric  acid  standards,  analytical  reference  grade  or 
highest  purity  available.  These  may  be  obtained  from  chemical 
specialty  suppliers  or  from  military  sources.  Prepare  standards 
at  concentrations  sufficient  to  cover  the  analytical  range. 

5.5  Sspaiatory _ funnels.  Squibb  form,  1-L  capacity,  or 

equivalent. 

5.6  Solvents,  acetone,  diethylether,  methylene  chloride, 
acetonitrile,  pesticide  residue  quality,  distilled  in  glass, 
Burdick  and  Jackson,  or  equivalent. 

5.7  Water,  organic-free,  HPLC-grade,  or  water  from  a 
Millipore  Milli-Q  system  or  equivalent. 

6.  Procedure 

6.1  Procedure  for  water  (rinsate)  samples:  Samples  should 
be  collected  according  to  the  recommended  practice  for  the 
collection  of  samples  for  organic  analysis  (Goerlitz  and  Brown, 
1972).  Mercuric  chloride  (40  ppm)  is  added  as  a  preservative. 

6.1.1  Pour  500  mL  wscer  into  a  1-L  separatory  funnel. 

6.1.2  Add  3  mL  concentrated  HCl  to  the  sample 
contained  in  the  separatory  funnel.  Check  pH  to  ensure  acidity. 
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6.1.3  Add  75  mL  methylene  chloride  to  the  sample  in 
the  separatory  funnel.  Stopper  and  shake  for  1  minute.  Vent  the 
pressure  often.  Allow  the  layers  to  separate  and  draw  off  the 
methylene  chloride  layer  into  a  250-mL  Erlenmeyer  flask. 

6.1.4  Repeat  the  extraction  of  the  water  sample  two 
more  times,  using  50-mL  methylene  chloride  volumes  each  time. 
Combine  all  the  organic  extracts  in  the  250-mL  Erlenmeyer, 
which  contains  the  first  extract. 

6.1.5  Quantitatively  transfer  the  extract  to  a  500-mL 
K-D  apparatus  fitted  with  a  3-ball  Snyder  column  and  a  20-mL 
receiver.  Add  a  micro  boiling  chip  and  4  mL  of  acetonitrile. 

6.1.6  Place  the  appratus  on  a  hot-water  bath 
(approximately  85^0.  Reduce  the  volume  of  the  extract  to 
about  4  mL.  Remove  the  K-D  from  the  heat  and  allow  it  to  cool. 

6.1.7  Use  the  evaporative  concentrator  to  reduce  the 
volume  of  solvent  to  0.8  to  0.9  mL  by  directing  a  stream  of 
nitrogen  onto  the  surface  of  the  liquid  while  gently  warming 
the  receiver  in  a  water  bath. 

6.1.8  Perform  one  method  blank  and  three  sample 
spikes  at  40  ppb,  200  ppb,  and  200  ppb  with  each  batch  of  20 
samples . 

6.1.9  Proceed  to  HPLC  analysis  (6.3). 

6.2  Procedure  for  wipe  samples 

6.2.1  Add  wipe  sample  to  40-mL  vial. 

6.2.2  Add  20  mL  distilled  water. 

6.2.3  Shake  15  minutes  using  wrist-action  shaker. 

6.2.4  Decant  water  into  500-mL  separatory  funnel. 

6.2.5  Repeat  extraction  twice,  using  20  mL  distilled 
water  each  time. 

6.2.6  Add  440  mL  distilled  water  to  separator  funnel. 

6.2.7  Perform  one  method  blank  and  three  sample 
spikes  of  20  ug,  100  ug,  and  100  ug  with  each  batch. 

6.2.8  Proceed  as  in  6.1.2  under  “Procedure  for  water 
(Rinsate)  Samples.* 
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6.3  Analysil  by  high  pressure  liquid  chromatography. 

6.3.1  The  following  chromatographic  conditions  have 
been  found  to  be  suitable  fcr  this  analysis: 

Mobile  Phase:  The  separation  is  made  under  isocratic 
conditions.  Combine  36  percent  solution  A  with  64  percent 
solution  B  by  using  the  solvent  programmer. 

Isocratic  36  percent  acetonitrile  ♦  PIC  reagent  A  + 
PICA/64  percent  H2O  +  PIC  reagent  A. 

Flow  Rate:  1.10  mL/min 

Detector  Sensitivity: 

UV  254  nm  0.005  A  units  full  scale 

6.3.3  Daily  calibration  is  performed  over  the 
following  range  of  concentrations  using  picric  acid  as  the 
standard  material. 


Standard 

Concentration  (ng/uL) 

Corresponding 
Ammonium  Picrate 
in  Water  (ug/L) 

Corresponding 
Ammonium  Picrate 
in  Wipe  (total  ug) 

10 

20 

10 

20 

40 

20 

50 

100 

50 

100 

200 

100 

200 

400 

200 

500 

1000 

500 

1000 

2000 

1000 

6.3.4  Add  0.1  mL  of  PIC  reagent  A  to  the  samples,  mix 
and  make  up  to  a  volume  of  1.0  mL;  allow  samples  to  stand  10 
minutes  and  inject  10  uL  into  the  liquid  chromatographic 
system.  Record  the  volume  injected.  Identify  the  peaks  by 
retention  time.  Dilute  any  extract  containing  an  identifiable 
component  above  the  calibration  range  to  bring  it  within  that 
range. 

7.  Calculations 

7.1  Determine  sample  concentration  from  daily  calibration 
curve  using  Least  Squares  Fit  (LSF). 
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7.2  Water  sample  concentration  is  calculated  as  follows: 
ng/uL  X  EV  X  1  ug  ^  SV  -  ug/L 


1000  ng 

where: 

ng/uL  -  picric  acid  concentration  in  extract,  from  LSF. 

EV  ■  extract  volume,  in  uL. 

SV  «  sample  volume,  in  Liters. 

Note  that  picric  acid  concentration  must  be  converted 
to  ainmcnium  picrate  concentration  by  using  the  ratios  of 
molecular  weights. 

7.3  Wipe  sample  concentration  (total  ug)  is  calculated  as 
follows: 


ng/uL  X  EV  X  1  ug  total  ug 

1000  ng 


where: 

ng/uL  ■  picric  acid  concentration  in  extract,  from  LSF. 
EV  ■  extract  volume. 

Note  that  picric  acid  concentration  must  be  converted 
to  ammonium  picrate  concentration  by  using  the  ratios  of 
molecular  weights. 
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METHOD  0010 


MODIFIED  METHOD  5  SAMPLING  TRAIN  | 


1.0  SCOPE  AND  APPLICATION 

1.1  This  method  Is  applicable  to  the  determination  of  Destruction  and 
Removal  Efficiency  (ORE)  of  semivolatlle  Principal  Organic  Hazardous  Compounds 
(POHCs)  from  Incineration  systems  (PHS,  1967).  This  method  also  may  be  used 
to  determine  particulate  emission  rates  from  stationary  sources  as  per  EPA 
Method  5  (see  References  at  end  of  this  method). 


2.0  SUMMARY  OF  METHOD 

2.1  Gaseous  and  particulate  pollutants  are  wlthdravm  from  an  emission 
source  at  an  Isokinetic  sampling  rate  and  are  collected  In  a  multicomponent 
sampling  train.  Principal  conponents  of  the  train  Include  a  high-efficlency 
glass-  or  quartz-fiber  filter  and  a  packed  bed  of  porous  polymeric  adsorbent 
resin.  The  filter  Is  used  to  collect  organic-laden  particulate  materials  and 
the  porous  polymeric  resin  to  adsorb  semivolatlle  organic  species. 
Semivolatlle  species  are  defined  as  compounds  with  boiling  points  >100*C. 

2.2  Comprehensive  chemical  analyses  of  the  collected  sample  are 
conducted  to  determine  the  concentration  and  Identity  of  the  organic 
materials. 


3.0  INTERFERENCES 

3.1  Oxides  of  nitrogen  (NOx)  are  possible  Interferents  in  the 
determination  of  certain  water-soluble  compounds  such  as  dioxane,  phenol,  and 
urethane;  reaction  of  these  compounds  with  NO*  In  the  presence  of  moisture 
will  reduce  their  concentration.  Other  possibilities  that  could  result  In 
positive  or  negative  bias  are  (1)  stability  of  the  compounds  In  methylene 
chloride,  (2)  the  formation  of  water-soluble  organic  salts  on  the  resin  In  the 
presence  of  moisture,  and  (3)  the  solvent  extraction  efficiency  of  water- 
soluble  compounds  from  aqueous  media.  Use  of  two  or  more  Ions  per  compound 
for  qualitative  and  quantitative  analysis  can  overcome  Interference  at  one 
mass.  These  concerns  should  be  addressed  on  a  compound-by-compound  basis 
before  using  this  method. 


4.0  APPARATUS  AND  MATERIALS 

4.1  Sampling  train; 

4.1.1  A  schematic  of  the  sampling  train  used  In  this  method  Is 
shown  In  Figure  1.  This  sampling  train  configuration  Is  adapted  from  EPA 
Method  5  procedures,  and,  as  such,  the  majority  of  the  required  equipment 
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Figure  1.  Modified  Method  5  Sampling  Train. 


complete  organic  module  are  not  currently  available,  but  may  be 
assen^led  from  connerc-lally  available  laboratory  glassware  and  a 
custom- fabricated  sorbent  trap.  Details  of  two  acceptable  designs 
are  shown  In  Figures  2  and  3  (the  thermocouple  well  Is  shown  In 
Figure  2). 

4. 1.3. 8  Imolnoer  train;  To  determine  the  stack-gas  moisture 
content,  four  500-raL  In^ingers,  connected  In  series  with  leak-free 
ground-glass  Joints,  follow  the  knockout  trap.  The  first,  third, 
and  fourth  implngers  shall  be  of  the  Greenburg-Smith  design, 
modified  by  replacing  the  tip  with  a  1.3-cm  (1/2-ln.)  I.O.  glass 
tube  extending  about  1.3  cm  (1/2  In.)  from  the  bottom  of  the  outer 
cylinder.  The  second  Impinger  shall  be  of  the  Greenburg-Smith 
design  with  the  standard  tip.  The  first  and  second  Implngers  shall 
contain  known  quantities  of  water  or  appropriate  trapping  solution. 
The  third  shall  be  etnpty  or  charged  with  a  caustic  solution,  should 
the  stack  gas  contafn  hydrochloric  acid  (HC1).  The  fourth  shall 
contain  a  known  weight  of  silica  gel  or  equivalent  desiccant. 

4. 1.3. 9  Metering  system;  The  necessary  compbnents  are  a 

vacuum  gauge,  leak- free  pump,  thermometers  ca^le  of  measuring 
temperature  to  within  3*C  (5.4*F),  dry-gas  meter  capable  of 

measuring  volume  to  within  IS,  and  related  equipment,  as  shown  In 
Figure  1.  At  a  minimum,  the  pump  should  be  capable  of  4  cfm  free 
flow,  and  the  dry-gas  meter  should  have  a  recording  capacity  of 
0-999.9  cu  ft  with  a  resolution  of  0.005  cu  ft.  Other  metering 
systems  capable  of  maintaining  sampling  rates  within  lOS  of 

Isokineticity  and  of  determining  SMpIc  volupies  to  within  2S  may  be 
used.  The  metering  system  must  be  used  In  conjunction  with  a  pitot 
tube  to  enable  checks  of  Isokinetic  sampling  rates.  Sampling  trains 
using  metering  systems  designed  for  flow  rates  higher  than  those 
described  In  APTO-OS81  and  APTD-0S75  may  be  used,  provided  that  the 
specifications  of  this  method  are  met. 

4.1.3.10  Barometer;  Mercury,  aneroid,  or  other  barometer 
capable  of  measuring  atmospheric  pressure  to  within  2.5  an  Hg  (0.1 
In.  Hg).  In  many  cases  the  barometric  reading  may  be  obtained  from 
a  nearby  National  Weather  Service  station.  In  which  case  the  station 
value  (which  Is  the  absolute  barometric  pressure)  Is  requested  and 
an  adjustment  for  elevation  differences  between  the  weather  station 
and  sampling  point  is  applied  at  a  rate  of  minus  2.5  mm  Hg  (0.1  In. 
Hg)  per  30-m  (100  ft)  elevation  Increase  (vice  versa  for  elevation 
decrease). 

4.1.3.11  Gas  density  determination  equipment;  Temperature 
sensor  and  pressure  gauge  (as  described  in  Sections  2.3  and  2.4  of 
EPA  Method  2),  and  gas  analyzer,  if  necessary  (as  described  In  EPA 
Method  3).  The  temperature  sensor  Ideally  should  be  permanently 
attached  to  the  pitot  tube  or  sampling  probe  In  a  fixed 
configuration  such  that  the  tip  of  the  sensor  extends  beyond  the 
leading  edge  of  the  probe  sheath  and  does  not  touch  any  metal. 
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Is  Identical  to  that  used  In  EPA  Method  5  detenil nations.  The  new 
components  required  are  a  condenser  coll,  and  a  sorbent  nodule,  which  are 
used  to  collect  semi  volatile  organic  materials  that  pass  through  the 
glass-  or  quartz-fiber  filter  In  the  gas  phase. 

4.1.2  Construction  details  for  the  basic  train  components  are  given 
In  APTO-0581  (see  Martin,  1971,  In  Section  13.0,  References);  commercial 
models  of  this  equipment  are  also  available.  Specifications  for  the 
sorbent  module  are  provided  In  the  following  subsections.  Additionally, 
the  following  subsections  list  changes  to  APTD-0581  and  identify 
allowable  train  configuration  modifications. 

4.1.3  Basic  operating  and  maintenance  procedures  for  the  sampling 
train  are  described  In  APTD-0576  (see  Rom,  1972,  In  Section  13.0, 
References).  As  correct  usage  Is  Important  In  obtaining  valid  results, 
all  users  should  refer  to  APTO-0576  and  adopt  the  operating  and 
maintenance  procedures  outlined  therein  unless  otherwise  specified.  The 
sanpling  train  consists  of  the  components  detailed  below. 

4. 1.3.1  Probe  nozzle;  Stainless  steel  (316)  or  glass  with 
sharp,  tapered  (30*  angle)  leading  edge.  The  taper  shall  be  on  the 
outside  to  preserve  a  constant  I.O.  The  nozzle  shill  be  buttonhook 
or  elbow  design  and  constructed  from  seamless  tubing  (if  made  of 
stainless  steel).  Other  construction  materials  may  be  considered 
for  particular  applications.  A  range  of  nozzle  sizes  suitable  for 
Isokinetic  sampling  should  be  available  In  increments  of  0.16  cm 
(1/16  In.),  e.g.,  0.32-1.27  cm  (1/8-1/2  In.),  or  larger  If  higher 
volume  sampling  trains  are  used.  Each  nozzle  shall  be  calibrated 
according  to  the  procedures  outlined  In  Paragra^  9.1. 

1*3.2  Probe  liner;  Boroslllcate  or  quartz-glass  tubing  with 
a  heating  system  capable  of  maintaining  a  gas  temperature  of  120  * 
14*C  (248  *  2S*F}  at  the  exit  end  during  sampling.  (The  tester  may 
opt  to  operate  the  equipment  at  a  temperature  lower  than  that 
specified.)  Because  the  actual  temperature  at  the  outlet  of  the 
probe  Is  not  usually  monitored  during  sampling,  probes  constructed 
according  to  AP^0-C581  and  utilizing  the  calibration  curves  of  APTO- 
0576  (or  calibrated  according  to  the  procedure  outlined  In  APTO- 
0576)  are  considered  acceptable.  Either  boroslllcate  or  quartz- 
glass  probe  liners  may  be  used  for  stack  temperatures  up  to  about 
480*C  (900*F).  Quartz  llr.ers  shall  be  used  for  temperatures  between 
480  and  900*C  (900  and  1650*F).  (The  softening  temperature  for 
boroslllcate  Is  820*C  (1508*F),  and  for  quartz  1500*C  (2732*F).) 
Water-cooling  of  the  stainless  steel  sheath  will  be  necessary  at 
temperatures  approaching  and  exceeding  500*C. 

4. 1.3.3  Pitot  tube;  Type  S,  as  described  In  Section  2.1  of 
EPA  Method  2,  or  other  appropriate  devices  (Vollaro,  1976).  The 
pitot  tube  shall  be  attached  to  the  probe  to  allow  constant 
monitoring  of  the  stack-gas  velocity.  The  Impact  (high-pressure) 
opening  plane  of  the  pitot  tube  shall  be  even  with  or  above  the 
nozzle  entry  plane  (see  EPA  Method  2,  Figure  2-66)  during  sampling. 
The  Type  S  pitot  tube  assembly  shall  have  a  known  coefficient, 
determined  is  outMned  In  Section  4  of  EPA  Method  2. 
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4. 1.3. 4  Differential  pressui^  cauge;  Inclined  aanoawter  O' 
equivalent  device  as  described  In  Section  2.2  of  £?A  Method  2.  0n« 
aanometer  shall  be  used  for  velocity-head  (AP)  readings  and  th» 
other  for  orifice  differential  pressure  (AH)  readings. 

4. 1.3. 5  Filter  holder:  Boroslllcate  glass,  with  a  glass  fril 
filter  support  and  a  sealing  gasket.  The  sealing  gasket  should  bi 
made  of  materials  that  will  not  Introduce  organic  material  Into  the 
gas  stream  at  th*  temperature  at  which  the  filter  holder  will  be 
maintained.  The  gasket  shall  be  constructed  of  Teflon  or  materials 
of  equal  or  better  characteristics.  The  holder  design  shall  provide 
a  positive  seal  against  leakage  at  any  point  along  the  filter 
circumference.  The  holder  shall  be  attached  Inoedlately  to  the 
outlet  of  the  cyclone  or  cyclone  bypass, 

4. 1.3. 6  Filter  heating  system;  Any  heating  system  capable  of 
maintaining  a  temperature  of  ^ 120  14*C  (248  ♦  25*F)  around  the 
filter  holder  during  sampling.  ""  Other  ten^eratures  mey  be 
appropriate  for  particular  applications.  Alternatively,  the  tester 
may  opt  to  operate  the  equipment  at  temperatures  other  than  that 
specified.  A  temperature  gauge  capable  of  measuring  temperature  to 
within  3*C  (5.4*F)  shall  be  installed  so  that  the  temperature  around 
the  filter  holder  can  be  regulated  and  aonltcred  during  sampling. 
Heating  systems  other  than  the  one  shown  In  APTD«>0581  may  be  used. 

4. 1.3. 7  Oroanic  sampling  module:  This  unit  consists  of  three 
sections,  Ircludlng  a  gas-conditioning  section,  a  sorbent  trap,  and 
a  condensate  knockout  trap.  The  gas*>cond1t1onlng  system  shall  be 
capable  of  conditioning  the  gas  leaving  the  back  half  of  the  filter 
holder  to  a  tct^ierature  not  exceeding  20*C  (68*F).  The  sorbent  trap 
shall  ba  sited  to  contain  approximately  20  g  of  porous  polymeric 
resin  (Rohm  and  Haas  XA0>2  or  equivalent)  and  shall  be  jacketed  to 
maintain  the  internal  yas  temperature  at  17  ♦  3*C  (62,5  ♦  5,4*F). 
The  most  commonly  usrd  coolant  Is  Ice  water  fram  the  Impinger  Ice* 
water  bath,  constantly  circulated  through  the  outer  jacket,  using 
rubber  or  plastic  tubing  an:d  a  peristaltic  pump.  The  sorbent  trap 
should  be  outfitted  with  a  glass  well  or  depression,  appropriately 
sized  to  accoomedate  a  small  th;;rmocouple  In  the  trap  for  monitoring 
the  gas  entry  temperature.  The  condensate  knockout  trap  shall  be  of 
sufficient  size  to  collect  the  condensate  following  gas 
conditioning.  The  organic  module  components  shall  be  oriented  to 
direct  tte  flow  of  condensate  formed  vertically  downward  from  the 
conditioning  section,  through  the  adsorbent  media,  and  Into  the 
condensate  knockout  Crap.  The  knockout  trap  Is  usually  similar  In 
appearance  to  an  empty  Impinger  directly  underneath  the  sorbent 
module;  It  nuy  be  ove'^lced  but  should  have  a  shortened  center  stem 
(at  a  alnlmun,  cns-half  the  length  of  the  normal  Impinger  stems)  to 
collect  a  large  volume  of  condensate  without  bubbling  and 
overflowing  Into  the  impinger  train.  All  surfaces  of  the  organic 
module  wetted  by  the  gas  sample  shall  be  fabricated  of  boroslllcate 
glass,  Teflon,  or  other  Inert  materials.  Commercial  versions  of  the 
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Alternatively,  the  censor  may  be  attached  Just  prior  to  use  In  th< 
field.  Note,  however,  that  If  the  temperature  sensor  Is  attached  1r 
the  field,  the  sensor  must  be  placed  In  an  Intel ference- fret 
arrangement  with  respect  to  the  Type  S  pitot  tube  openings  (see  EP/ 
Method  2,  Figure  2-7).  As  a  second  alternative.  If  a  difference  of 
no  more  than  IS  In  the  average  velocity  measurement  Is  to  be 
Introduced,  the  temperature  gauge  need  not  be  attached  to  the  probe 
or  pitot  tube. 

4.1.3.12  Callbratlon/fleld-preparatlon  recoil;  A  permanently 
bound  laboratory  notebooic.  In  which  duplicate  copies  of  data  may  be 
made  as  they  are  being  recorded,  Is  required  for  documenting  and 
recording  calibrations  and  preparation  procedures  (l.e.,  filter  and 
silica  gel  tare  weights,  clean  XAO-2,  quality  assurance/quallty 
control  check  results,  dry-gas  meter,  and  thermocouple  calibrations, 
etc.).  The  duplicate  copies  should  be  detachable  and  should  be 
stored  separately  In  the  test  program  archives. 


4.2.1  Probe  liner:  Probe  nozzle  and  organic  module  conditioning 
section  brushes;  nylon  bristle  brushes  with  stainless  steel  wire  handles 
are  required.  The  probe  brush  shall  have  extensions  of  stainless  steel. 
Teflon,  or  Inert  material  at  least  as  long  as  the  probe.  The  brushes 
shall  be  properly  sized  and  shaped  to  brush  out  the  probe  liner,  the 
probe  nozzle,  and  the  organic  module  conditioning  section. 

4.2.2  Wash  bottles:  Three.  Teflon  or  glass  wash  bottles  are 
reconnended;  polyethylene  wash  bottles  should  not  be  used  because  organic 
contaminants  may  be  extracted  by  exposure  to  organic  solvents  used  for 
sample  recovery. 

4.2.3  Glass  sample  storage  containers:  Chemically  resistant, 
boroslllcate  amber  and  clear  glass  bottles,  500-mL  or  1,000-mL.  Bottles 
should  be  tinted  to  prevent  action  of  light  on  sample.  Screw-cap  liners 
shall  be  either  Teflon  or  constructed  so  as  to  be  leak-free  and  resistant 
to  chemical  attack  by  organic  recovery  solvents.  Narrow-mouth  glass 
bottles  have  been  found  to  exhibit  less  tendency  toward  leakage. 

4.2.4  Petri  dishes:  Glass,  sealed  around  the  circumference  with 
wide  (l-1n.)  Teflon  tape,  for  storage  and  transport  of  filter  samples. 

4.2.5  Graduated  cylinder  and/or  balances:  To  measure  condensed 
water  to  the  nearest  1  ml  or  1  g.  Graduated  cylinders  shall  have 
subdivisions  not  >2  ml.  Laboratory  triple-beam  balances  capable  of 
weighing  to  ^.5  g  or  better  are  required. 

4.2.6  Plastic  storage  containers:  Screw-cap  polypropylene  or 
polyethylene  containers  to  store  silica  gel. 

4.2.7  Funnel  and  rubber  policeman:  To  aid  In  transfer  of  silica 
gel  to  container  (not  necessary  If  silica  gel  Is  weighed  In  field). 
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4.2.8  Funnels:  Glass,  to  aid  In  sanple  recovery. 

4.3  Filters:  Glass-  or  quartz-fiber  filters,  without  organic  binder, 
exhibiting  at  least  99.95X  efficiency  «0.05X  penetration)  on  0.3-u«  dioctyl 
phthalate  smoke  particles.  The  filter  efficiency  test  shall  be  conducted  In 
accordance  with  ASTM  standard  method  02986-71.  Test  data  from  the  supplier's 
quality  control  program  are  sufficient  for  this  purpose.  In  sources 
containing  SO2  or  SO3,  the  filter  material  must  be  of  a  type  that  Is 
unrzactive  to  SO?  or  SO3.  Reeve  Angel  934  AH  or  Schleicher  and  Schwell  #3 
filters  work  well  under  these  conditions. 

4.4  Crushed  Ice:  Quantities  ranging  from  10-50  lb  may  be  necessary 
during  a  sampling  run,  depending  on  ambient  air  temperature. 

4.5  Stopcock  grease;  Solvent-Insoluble,  heat-stable  silicone  grease. 
Use  of  silicone  grease  upstream  of  the  module  Is  not  permitted,  and  amounts 
used  on  components  located  downstream  of  the  organic  module  shall  be 
minimized.  Silicone  grease  usage  Is  not  necessary  if  screw-on  connectors  and 
Teflon  sleeves  or  ground-glass  Joints  are  used. 

Glass  wool;  Used  to  plug  the  unfritted  end  of  the  sorbent  module. 
The  glass-wool  Ylber  should  be  solvent-extracted  with  methylene  chloride  In  a 
Soxhlet  extractor  for  12  hr  and  air-dried  prior  to  use. 


5.0  REAGENTS 

5.1  Adsortent  resin;  Porous  polymeric  resin  (XAO-2  or  equivalent)  is 
recornnendecT  These" resins  shall  be  cleaned  prior  to  their  use  for  sample 
collection.  Appendix  A  of  this  method  should  be  consulted  to  determine 
appropriate  precleaning  procedure.  For  best  results,  resin  used  should  not 
exhibit  a  blank  of  higher  than  4  mg/kg  of  total  chromatographable  organics 
(TCO)  (see  Appendix  B)  prior  to  use.  Once  cleaned,  resin  should  be  stored  In 
an  airtight,  wide-mouth  amber  glass  container  with  a  Teflon-lined  cap  or 
placed  In  one  of  the  glass  sorbent  modules  tightly  sealed  with  Teflon  film  and 
elastic  bands.  The  resin  should  be  used  within  4  wk  of  the  preparation. 

5.2  Silica  gel;  Indicating  type,  6-16  mesh.  If  previously  used,  dry  at 
175*C  (350’ F)  for  z  hr  before  using.  New  silica  gel  may  be  used  as  received. 
Alternatively,  other  types  of  desiccants  (equivalent  or  better)  may  be  used, 
subject  to  the  approval  of  the  Administrator. 

5.3  Impinqer  solutions;  Distilled  organic-free  water  (Type  II)  shall  be 
used,  unless  sampling  Is  Intended  to  quantify  a  particular  Inorganic  gaseous 
species.  If  sampling  Is  Intended  to  quantify  the  concentration  of  additional 
species,  the  Impinger  solution  of  choice  shall  be  subject  to  Administrator 
approval.  This  water  should  be  prescreened  for  any  co^N>unds  of  Interest. 
One  hundred  ml  will  be  added  to  the  specified  Impinger;  the  third  Impinger  In 
the  train  may  be  charged  with  a  basic  solution  (1  N  sodium  hydroxide  or  sodium 
acetate)  to  protect  the  sampling  pump  from  acidic  gases.  Sodium  acetate 
should  be  used  when  large  sample  volumes  are  anticipated  because  sodium 
hydroxide  will  react  with  carbon  dioxide  In  aqueous  media  to  form  sodium 
carbonate,  which  may  possibly  plug  the  Impinger. 
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5.4  Sample  recovery  reagents; 

5.4.1  Methylene  chloride;  Olstllled-ln-glass  grade  Is  required  for 
sample  recovery  and  cleanup  (see  Note  to  5.4.2  below). 

2.4.2  Methyl  alcohol:  01st111ed-1n>g1ass  grade  is  required  for 

sample  recovery  and  cleanup. 

NOTE:  Organic  solvents  from  netal  containers  may  have  a  high 

residue  blank  and  should  not  be  used.  Sometimes  suppliers 

transfer  solvents  from  metal  to  glass  bottles;  thus  blanks  shall 
be  run  prior  to  field  use  and  only  solvents  with  low  blank  value 
(<0.001X)  shall  be  used. 

5.4.3  Water:  Water  (Type  11)  shall  be  used  for  rinsing  the  organic 
module  and  condenser  component. 


6.0  SAMPLE  COLLECTION,  PRESERVATION,  AND  HANDLING 

6.1  Because  of  complexity  of  this  method,  field  personnel  should  be 
trained  in  and  experienced  with  the  test  procedures  in  order  to  obtain 
reliable  results. 

6.2  Laboratory  preparation; 

6.2.1  All  the  components  shall  be  maintained  and  calibrated 
according  to  the  procedure  described  In  APT0>0576,  unless  otherwise 
specified. 


6.2.2  Weigh  several  200*  to  300*g  portions  of  silica  gel  In 
airtight  containers  to  the  nearest  0.5  g.  Record  on  each  container  the 
total  weight  of  the  silica  gel  plus  containers.  As  an  alternative  to 
preweighing  the  silica  gel.  It  may  Instead  be  weighed  directly  In  the 
lapinger  or  sampling  holder  Just  prior  to  train  assembly. 

6.2.3  Check  filters  visually  against  light  for  Irregularities  and 
flaws  or  pinhole  leaks.  Label  the  shipping  containers  (glass  Petri 
dishes)  and  keep  the  filters  In  these  containers  at  all  times  except 
during  sampling  and  weighing. 

6.2.4  Desiccate  the  filters  at  20  ♦  5,6*C  (68  ♦  10*F)  and  ambient 
pressure  for  at  least  24  hr,  and  weigh  at  Intervals  of”at  least  6  hr  to  a 
constant  weight  (I.e.,  <0.5-mg  change  from  previous  weighing),  recording 
results  to  the  nearest  O.I  mg.  During  each  weighing  the  filter  must  not 
be  exposed  for  more  than  a  2*m1n  period  to  the  laboratory  atmosphere  and 
relative  humidity  above  SOS.  Alternatively  (unless  otherwise  specified 
by  the  Administrator),  the  filters  may  be  oven*dr1ed  at  105*C  (220* F)  for 
2-3  hr,  desiccated  for  2  hr,  and  weighed* 
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6.3  Prallfftnary  figid  determinations; 


6.3.1  Select  the  sampling  site  and  the  mlnlmua  nurter  of  sampling 
points  according  to  EPA  Method  1  or  as  specified  by  the  Administrator. 
Determine  the  stack  pressure,  temperature,  and  range  of  velocity  heads 
using  EPA  Method  2.  It  Is  recommended  that  a  leak-check  of  the  pitot 
lines  (see  EPA  Method  2,  Section  3.1)  be  performed.  Determine  the  stack- 
gas  moisture  content  using  EPA  Approximation  Method  4  or  Its  alternatives 
to  establish  estimates  of  Isokinetic  sampling-rate  settings.  Determine 
the  stack-gas  dry  molecular  weight,  as  described  In  EPA  Method  2,  Section 
3.6.  If  Integrated  EPA  Method  3  sampling  Is  used  for  molecular  weight 
determination,  the  Integrated  bag  sample  shall  be  taken  simultaneously 
with,  and  for  the  same  total  length  of  time  as,  the  sample  run. 

6.3.2  Select  a  nozzle  size  based  on  the  range  of  velocity  heads  so 
that  It  Is  not  necessary  to  change  the  nozzle  size  In  order  to  maintain 
Isokinetic  sampling  rates.  During  the  run,  do  not  change  the  nozzle. 
Ensure  that  the  proper  differential  pressure  gauge  Is  chosen  for  the 
range  of  velocity  heads  encountered  (see  Section  2.2  of  EPA  Method  2). 

6.3.3  Select  a  suitable  probe  liner  and  probe  length  so  that  all 
traverse  points  can  be  sampled.  For  large  stacks,  to  reduce  the  length 
of  the  probe,  consider  sampling  from  opposite  sides  of  the  stack. 

6.3.4  A  minimum  of  3  dscm  (IDS. 9  dscf)  of  sample  volume  is  required 
for  the  determination  of  the  Destruction  ar.d  Removal  Efficiency  (ORE)  of 
POHCs  from  Incineration  systems.  Additional  sample  volume  shall  be 
collected  as  necessitated  by  analytical  detection  limit  constraints.  To 
determine  the  minimum  sample  volume  required,  refer  to  sample 
calculations  In  Section  10.0. 

6.3.5  Determine  the  total  length  of  sampling  time  needed  to  obtain 
the  Identified  minimum  volume  by  comparing  the  anticipated  average 
sampling  rate  with  the  volume  requirement.  Allocate  the  same  time  to  all 
traverse  points  defined  by  EPA  Method  1.  To  avoid  timekeeping  errors, 
the  length  of  time  sampled  at  each  traverse  point  should  be  an  integer  or 
an  Integer  plus  one-half  min. 

6.3.6  In  some  circumstances  (e.g.,-  batch  cycles)  It  may  be 
necessary  to  sample  for  shorter  times  at  the  traverse  points  and  to 
obtain  smaller  gas-sample  volumes.  In  these  cases,  the  Administrator's 
approval  must  first  be  obtained. 

6.4  Preparation  of  collection  train; 

6.4.1  During  preparation  and  assembly  of  the  sampling  train,  keep 
all  openings  where  contamination  can  occur  covered  with  Teflon  film  or 
aluminum  foil  until  Just  prior  to  assembly  or  until  sampling  Is  about  to 
begin. 
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6.4.2  Fill  the  sorbent  trap  section  of  the  organic  nodule  witf 
approximately  20  g  of  clean  adsorbent  resin.  While  filling,  ensure  that 
the  trap  packs  uniformly,  to  eliminate  the  possibility  of  channeling. 
When  freshly  cleaned,  many  adsorbent  resins  carry  a  static  charge,  whict 
will  cause  clinging  to  trap  walls.  This  may  be  minimized  by  filling  the 
trap  In  the  presence  of  an  antistatic  device.  Counerclal  antistatic 
devices  include  Model >204  and  Model >210  manufactured  by  the  3M  Company, 
St.  Paul,  Minnesota. 

6.4.3  If  an  Implnger  train  Is  used  to  collect  moisture,  place  100 
ml  of  water  In  each  of  the  first  two  Impingers,  leave  the  third  Implnger 
empty  (or  charge  with  caustic  solution,  as  necessary),  and  transfer 
approximately  200>300  g  of  preweighed  silica  gel  from  Its  container  to 
the  fourth  Implnger.  More  silica  gel  may  be  used,  but  care  should  be 
taken  to  ensure  that  It  Is  not  entrained  and  carried  out  from  the 
Implnger  during  sampling.  Place  the  container  In  a  clean  place  for  later 
use  In  the  sample  recovery.  Alternatively,  the  weight  of  the  silica  gel 
plus  Implnger  may  be  determined  to  the  nearest  0.5  g  and  recorded. 

6.4.4  Using  a  tweezer  or  clean  disposable  surgical  gloves,  place  a 
labeled  (Identified)  and  weighed  filter  In  the  filter  holder.  Be  sure 
that  the  filter  Is  properly  centered  and  the  gasket  properly  placed  to 
prevent  the  saq)le  gas  stream  from  circumventing  the  filter.  Check  the 
filter  for  tears  after  assembly  Is  completed. 

6.4.5  When  glass  liners  are  used.  Install  the  selected  nozzle  using 
a  V1ton>A  0-r1ng  when  stack  temperatures  are  <260*C  (500*F)  and  a  woven 
g1ass>f1ber  gasket  when  temperatures  are  higher.  See  APTD>0576  (Rom, 
1972)  for  details.  Other  connecting  systems  utilizing  either  316 
stainless  steel  or  Teflon  ferrules  may  be  used.  When  metal  liners  are 
used,  Install  the  nozzle  as  above,  or  by  a  leak>free  direct  mechanical 
connection.  Hark  the  probe  with  heat-resistant  tape  or  by  some  other 
method  to  denote  the  proper  distance  Into  the  stack  or  duct  for  each 
sampling  point. 

6.4.6  Set  up  the  train  as  In  Figure  1.  During  assembly,  do  not  use 
any  silicone  grease  on  ground>glass  Joints  that  are  located  upstream  of 
the  organic  module.  A  very  light  coating  of  silicone  grease  may  be  used 
on  all  ground>glass  joints  that  are  located  downstream  of  the  organic 
module,  but  It  should  be  limited  to  the  outer  portion  (see  APTO-0576)  of 
the  ground>glass  Joints  to  minimize  s111cone>grease  contamination. 
Subject  to  the  approval  of  the  Administrator,  a  glass  cyclone  may  be  used 
between  the  probe  and  the  filter  holder  when  the  total  particulate  catch 
Is  expected  to  exceed  100  mg  or  when  water  droplets  are  present  In  the 
stack.  The  organic  module  condenser  must  be  maintained  at  a  temperature 
of  17  *  3*C.  Connect  all  temperature  sensors  to  an  appropriate 
potentiometer/display  unit.  Check  all  temperature  sensors  at  ambient 
temperature. 

6.4.7  Place  crushed  Ice  around  the  Impingers  and  the  organic  module 
condensate  knockout. 
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6.4.8  Turn  on  the  sorbent  nodule  end  condenser  coll  cooUnt 
recirculating  pump  and  begin  monitoring  th*  sorbent  nodule  gas  entry 
temperature.  Ensure  proper  sorbent  nodule  gas  entry  temperature  before 
proceeding  and  again  before  any  sampling  is  initiated.  It  Is  extremely 
laporta.nt  that  the  XAO-2  resin  temperature  never  exceed  50*C  (122*F), 
because  themal  decomposition  will  occur.  During  testing,  the  XAO-2 
temperature  must  not  exceed  20*C  (68*F)  for  efficient  capture  of  the 
semlvolatlle  species  of  Interest. 

6.4.9  Turn  on  at^d  set  the  filter  and  probe  heating  systens  at  the 
desired  operating  temperatures.  Allow  time  for  the  temperatures  to 
stabilize. 

6.5  Leak-check  procedures 

6.5.1  Pre-test  leak-check: 

6. 5. 1.1  Because  the  number  of  additional  Intercomponent 
connections  In  the  Senl-VOST  train  (over  the  H5  Train)  Increases  the 
possibility  of  leakage,  a  pre-test  leak-check  Is  regvired. 

6.5. 1.2  After  the  sanpling  train  has  been  assembled,  turn  on 
^nd  set  the  filter  and  probe  heating  systens  at  the  desired 
operating  temperatures.  Allow  tine  for  the  tr'cperatures  to 
stabilize.  If  a  Vlton  A  0-r1ng  or  other  leak-free  connection  Is 
used  In  assembling  the  probe  nozzle  to  the  probe  Ifiwr,  leak-check 
the  train  at  the  samollng  site  by  plugging  the  nozzle  a:d  pulling  a 
381-mni  Hg  (IS-ln.  Hg)  vacuum. 

(NOTE:  A  lower  vacuus  nay  be  used,  provided  that  It  Is  not  exceeded 
during  the  test.) 

6.5. 1.3  If  an  asbestos  string  Is  used,  do  not  connect  the 
probe  to  the  train  during  the  leak-check.  Instead,  leak-check  the 
train  by  first  attaching  a  carbon-filled  leak-check  1^>1nger  (shown 
In  Figure  4)  to  the  Inlet  of  the  filter  holder  (cyclone.  If  applic¬ 
able)  and  then  plugging  the  Inlet  and  pulling  a  381-ai  Hg  (15-1n. 
Hg)  vacuus.  (Again,  a  lower  vacuus  nay  be  'sed,  provided  that  It  Is 
not  exceeded  during  the  test.)  Then,  connect  the  probe  to  the  train 
and  leak-check  at  about  25-ns  Hg  (l-1n.  Hg)  vacuus;  alternatively, 
leak-check  the  probe  with  the  rest  of  the  saipling  train  In  one  step 
at  381-ni  Hg  (15-1n.  Hg)  vacuus.  Leakage  rates  in  excess  of  4X  cf 
the  average  sanpling  rate  or  >0.00057  n^/nln  (0.02  cfs),  whichever 
Is  less,  are  unacceptable. 

6.5. 1.4  The  following  leak-check  Instructions  for  the  sampling 
train  described  In  APTO-0576  and  APTO-0581  nay  be  helpful.  Start 
the  pump  with  fIne-adJust  valve  fully  open  and  coarse-^ust  valve 
completely  closed.  Partially  open  the  coarse-adjust  valve  and 
slowly  close  the  fine-adjust  valve  until  the  desired  vacuus  Is 
reached.  Oo  not  reverse  direction  of  the  fine-adjust  valv^;  this 
will  cause  water  to  back  up  Into  the  organic  nodule.  If  the  desired 
vacuum  Is  exceeded,  either  leak-check  at  this  higher  vacuus  or  end 
the  leak-check,  as  shown  below,  and  start  over. 
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6.5.i.5  When  the  leak-check  Is  completed,  first  slowly  remove 
the  plug  from  the  Inlet  to  the  probe,  filter  holder,  or  cyclone  (If 
applicable).  When  the  vacuum  drops  to  127  m  (5  In.)  Hg  or  less. 
Immediately  close  the  coarse-adjust  valve.  Switch  off  the  pun|}1ng 
system  and  reopen  the  fIne-adJust  valve.  Do  not  reopen  the  f1 re¬ 
adjust  valve  until  the  coarse-adjust  valve  has  been  closed.  This 
prevents  the  water  In  the  Impingers  from  being  forced  backward  Into 
the  organic  module  and  silica  gel  from  being  entrained  backward  Into 
the  third  Impinger. 

6.5.2  Leak-checks  during  sanpllng  run: 

6.5.2. 1  If,  during  the  sampling  run,  a  component  (e.g.,  filter 
assembly,  Impinger,  or  sorbent  trap)  change  becomes  necessary,  a 
leak-check  shall  be  conducted  Immediately  after  the  Interruption  of 
sampling  and  before  the  change  Is  made'.  The  leak-check  shall  be 
done  according  to  the  procedure  outlined  In  Paragraph  6.5.1,  except 
that  It  shall  be  done  at  a  vacuum  greater  than  or  equal  to  the 
maximum  value  recorded  up  to  that  point  In  the  test.  If  the  leakage 
rate  Is  found  to  be  no  greater  than  0.00057  m^/mln  (0.02  cfm)  or  4S 
of  the  average  sampling  rate  (whichever  Is  less),  the  results  are 
acceptable,  and  no  correction  will  need  to  be  applied  to  the  total 
volume  of  dry  gas  metered.  If  a  higher  leakage  rate  Is  obtained, 
the  tester  shall  void  the  sampling  run.  (It  should  be  noted  that 
any  "correction*  of  the  sample  volume  by  calculation  by  calculation 
reduces  the  Integrity  of  the  pollutant  concentrations  data  generated 
and  must  be  avoided.) 

6. 5. 2. 2  Immediately  after  a  component  change,  and  before 
sampling  Is  reinitiated,  a  leak-check  similar  to  a  pre-test  leak- 
check  must  also  be  conducted. 

6.5.3  Post-test  leak-check: 


6.5.3. 1  A  leak-check  Is  mandatory  at  the  conclusion  of  each 
sampling  run.  The  leak-check  shall  be  done  with  the  same  procedures 
as  those  with  the  pre-test  leak-check,  except  that  It  shall  be 
conducted  at  a  vacuum  greater  than  or  equal  to  the  maximum  value 
reached  during  the  sampling  run.  If  the  leakage  rate  Is  found  to  be 
no  greater  than  O.OOOS7  ^/mln  (0.02  cfm)  or  41  of  the  average 
sampling  rate  (whichever  Is  less),  the  results  are  acceptable,  and 
no  correction  need  be  applied  to  the  total  volume  of  dry  gas 
metered.  If,  however,  «  h'^her  leakage  rate  is  obtained,  the  tester 
shall  either  record  the  leakage  rate,  correct  the  sample  volume  (as 
shown  In  the  calculation  section  of  this  method),  and  consider  the 
data  cLtduned  of  questionable  reliability,  or  void  the  sampling  run. 


•train  operation: 


6.6.1  During  the  sampling  run,  maintain  an  Isokinetic  sampling  rate 
to  within  lot  of  true  Isokinetic,  unless  othemlse  specified  by  the 
Administrator.  Maintain  a  temperature  around  the  filter  of  120  *  14*C 
(248  ♦  25"F)  and  a  gas  temperature  entering  the  sorbent  trap  at  a  miximum 
of  ZO^C  (68"F). 
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8.6.2  For  each  run,  record  the  data  required  on  a  data  sheet  suet 
as  the  one  shown  In  Figure  5.  Be  sure  to  record  the  Initial  dry-ga; 
meter  reading.  Record  the  dry-gas  meter  readings  at  the  beginning  am 
end  of  each  sampling  time  increment,  when  changes  in  flow  rates  are  madi 
before  and  after  each  leak-check,  and  when  sampling  is  halted.  Tak< 
other  readings  required  by  Figure  5  at  least  once  at  each  sample  point 
during  each  time  Increment  and  additional  readings  when  significant 
changes  (20S  variation  In  velocity-head  readings)  necessitate  additicna' 
adjustments  In  flow  rate.  Level  and  zero  the  manometer.  Because  the 
manometer  level  and  zero  may  drift  due  to  vibrations  and  temperature 
changes,  make  periodic  checks  during  the  traverse. 

6.6.3  Clean  the  stack  access  ports  prior  to  the  test  run  tc 
eliminate  the  chance  of  sampling  deposited  material.  To  begin  sampling, 
remove  the  nozzle  cap,  verify  that  the  filter  and  probe  heating  system* 
are  at  the  specified  temperature,  and  verify  that  the  pitot  tube  anc 
probe  are  properly  positioned.  Position  the  nozzle  at  the  first  traverse 
point,  with  the  tip  pointing  directly  into  the  gas  stream.  Immediate!} 
start  the  pump  and  adjust  the  flow  to  isokinetic  conditions.  Nomographs, 
which  aid  in  the  rapid  adjustment  of  the  isokinetic  sampling  rate  without 
excessive  computations,  are  available.  These  nomographs  are  designed  for 
use  when  the  Type  S  pitot-tube  coefficient  is  0.84  *  0.02  and  the  stack- 
gas  equivalent  density  (dry  molecular  weight)  is  equal  to  29  ±  4.  APTO- 
0376  details  the  procedure  for  using  the  nomographs.  If  the  stack-gas 
molecular  weight  and  the  pitot-tube  coefficient  are  outside  the  above 
ranges,  do  not  use  the  nomographs  unless  appropriate  steps  (Shigehara, 
1974)  are  taken  to  compensate  for  the  deviations. 

6.6.4  When  the  stack  is  under  significant  negative  pressure 
(equivalent  to  the  height  of  the  impinger  stem),  take  care  to  close  the 
coarse-adjust  valve  before  inserting  the  probe  into  the  stack,  to  prevent 
water  from  backing  into  the  organic  module.  If  necessary,  the  pump  may 
be  turned  on  with  the  coarse-a^ust  valve  closed. 

6.6.5  When  the  probe  is  in  position,  block  off  the  openings  around 
the  probe  and  stack  access  port  to  prevent  unrepresentative  dilution  of 
the  gas  stream. 

6.6.6  Traverse  the  stack  cross  section,  as  required  by  ERA  Method  i 
or  as  specified  by  the  Administrator,  being  careful  not  to  bump  the  probe 
nozzle  into  the  stack  walls  when  sampling  near  the  walls  or  when  removing 
or  Inserting  the  probe  through  the  access  port,  in  order  to  minimize  the 
chance  of  extracting  deposit^  material. 

6.6.7  During  the  test  run,  make  periodic  adjustments  to  keep  the 
temperature  around  the  filter  holder  and  the  organic  module  at  the  proper 
levels;  add  more  ice  and,  if  necessary,  salt  to  maintain  a  temperature  of 
<20*C  (68*F)  at  the  condenser/silica  gel  outlet.  Also,  periodically 
check  the  level  and  zero  of  the  manometer. 
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Figure  5.  Particulate  field  data 


6.8.8  If  the  pressure  drop  across  the  filter  or  sorbent  trap 
becomes  too  high,  making  Isokinetic  sampling  difficult  to  maintain,  the 
filter/sorbent  trap  may  be  replaced  in  the  midst  of  a  sample  run.  Using 
another  complete  filter  holder/ sorbent  trap  assembly  is  recommended, 
rather  than  attempting  to  change  the  filter  and  resin  themselves.  After 
a  new  filter/sorbent  trap  assembly  is  installed,  conduct  a  leak-check. 
The  total  particulate  weight  shall  include  the  summation  of  all  filter 
assembly  catches. 

6.6.9  A  single  train  shall  be  used  for  the  entire  sample  run, 
except  in  cases  where  simultaneous  sampling  is  required  in  two  or  more 
separate  ducts  or  at  two  or  more  different  locations  within  the  same 
duct,  or  in  cases  where  equipment  failure  necessitates  a  change  of 
trains.  In  all  other  situations,  the  use  of  two  or  more  trains  will  be 
subject  to  the  approval  of  the  Administrator. 

6.6.10  Note  that  when  two  or  more  trains  are  used,  separate 
analysis  of  the  front-half  (if  applicable)  organic-module  and  impinger 
(if  applicable)  catches  from  each  train  shall  be  performed,  unless 
identical  nozzle  sizes  were  used  on  all  trains.  In  that  case,  the  front- 
half  catches  from  the  individual  trains  may  be  combined  (as  may  the 
impinger  catches),  and  one  analysis  of  front-half  catch  and  one  analysis 
of  impinger  catch  may  be  performed. 

6.6.11  At  the  end  of  the  sample  run,  turn  off  the  coarse-adjust 
valve,  remove  the  probe  and  nozzle  from  the  stack,  turn  off  the  pump, 
record  the  final  dry-gas  meter  reading,  and  conduct  a  post-test  leak- 
check.  Also,  leak-check  the  pitot  lines  as  described  in  EPA  Method  2. 
The  lines  must  pass  this  leak-check  in  order  to  validate  the  velocity- 
head  data. 

6.5.12  Calculate  percent  Isokineticity  (see  Section  10.8)  to 
determine  whether  the  run  was  valid  or  another  test  run  should  be  made. 


7.0  SAMPLE  RECOVERY 

7.1  Preparation: 

7.1.1  Proper  cleanup  procedure  begins  as  soon  as  the  probe  is 
removed  from  the  stack  at  the  end  of  the  sampling  period.  Allow  the 
probe  to  cool.  When  the  probe  can  be  safely  handled,  wipe  off  all 
external  particulate  matter  near  tho  tip  of  the  probe  nozzle  and  place  a 
cap  over  the  tip  to  prevent  losing  or  gaining  particulate  matter.  Do  not 
cap  the  probe  tip  tightly  while  the  sampling  train  is  cooling  down 
because  this  will  create  a  vacuum  in  the  filter  holder,  drawing  water 
from  the  impingers  into  the  sorbent  module. 

7.1.2  Before  moving  the  sample  train  to  the  cleanup  site,  remove 
the  probe  from  the  sample  train  and  cap  the  open  outlet,  being  careful 
not  to  lose  any  condensate  that  might  be  present.  Cap  the  filter  inlet. 
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Renove  the  umbilici]  cord  ft^cm  the  last  Inpinger  and  cap  the  Inplngev. 
If  a  flexible  line  Is  used  between  tne  organic  nodule  and  the  filter 
holder,  disconnect  the  11ns  at  the  filter  holder  and  let  any  condensed 
water  or  liquid  drain  Into  the  organic  nodule. 

7.1.3  Cap  the  filter-holder  outlet  and  the  Inlet  to  the  organic 
aodule.  Separate  the  sorbent  trap  section  of  the  organic  module  from  the 
condensate  knockout  trap  and  the  gas-condltlonlng  section.  Cap  all 
organic  module  openings.  Disconnect  the  organ 1c -module  knockout  trap 
from  the  Impinger  train  Inlet  and  cap  both  of  these  openings.  Ground- 
glass  stoppers,  Teflon  caps,  or  caps  of  other  Inert  materials  may  be  used 
to  seal  all  openings. 

7.1.4  Transfer  the  probe,  the  filter,  the  organic-module 
components,  and  the  Impinger/condenser  assembly  to  the  cleanup  area. 
This  area  should  be  clean  and  protected  from  the  weather  to  minimize 
sample  contamination  or  loss. 

7.1.5  Save  a  portion  of  all  washing  solutions  (methanol /methylene 
chloride,  Type  II  water)  used  for  cleanup  as  a  blank.  Transfer  200  ml  of 
each  solution  directly  from  the  wash  bottle  being  used  and  place  each  In 
a  separate,  prelabeled  glass  sample  container. 

7.1.6  Inspect  the  train  prior  to  and  during  dlsasseetly  and  note 
any  abnormal  conditions. 

7,2  Sample  containers; 

7.2.1  Container  no.  1;  Carefully  remove  the  filter  from  the  filter 
holder  and  place  It  In  Its  Identified  Petri  dish  container.  Use  a  pair 
or  pair*  of  tweezers  to  handle  the  filter.  If  It  Is  necessary  to  fold 
the  filter,  ensure  that  the  particulate  cake  Is  Inside  the  fold. 
Carefully  transfer  to  the  Petri  dish  any  particulate  matter  or  filter 
fibers  that  adhere  to  the  filter-holder  gasket,  using  a  dry  nylon  bristle 
brush  or  sharp-edged  blade,  or  both.  Label  the  container  and  seal  with 
1- In. -wide  Teflon  tape  around  the  circumference  of  the  lid. 

7.2.2  Container  no.  2:  Taking  care  that  dust  on  the  outside  of  the 
probe  or  other  exterior  surfaces  does  not  get  Into  the  sample, 
quantitatively  recover  particulate  matter  or  any  condensate  from  the 
probe  nozzle,  probe  fitting,  probe  liner,  and  front  half  of  thr  filter 
holder  bv  washing  these  components  first  with  methanol /methylene  chloride 
(1:1  v/v)  into  a  glass  container.  Distilled  water  may  also  be  used. 
Retain  a  water  and  solvent  blank  and  analyze  In  the  same  manner  as  with 
the  samples.  Perform  rinses  as  follows: 

7.2.2. 1  Carefully  remove  the  probe  nozzle  and  clean  the  Inside 
surface  by  rinsing  with  the  solvent  mixture  (1:1  v/v  methanol/- 
methylene  chloride)  from  a  wash  bottle  and  brushing  with  a  nylon 
bristle  brush.  Brush  until  the  rinse  shows  no  visible  particles; 
then  make  a  final  rinse  of  the  Inside  surface  with  the  solvent  mix. 
Brush  and  rinse  the  Inside  parts  of  the  Swagelok  fitting  with  the 
solvent  mix  In  a  similar  way  until  no  visible  particles  remain. 
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l.Z.Z.Z  Have  two  people  rinse  the  probe  liner  with  the  sniven 
mix  by  tilting  and  rotating  the  probe  while  squirting  solvent  Int 
Its  upper  end  so  that  all  Inside  surfaces  will  be  wetted  wit 
solvent.  Let  the  solvent  drain  from  the  lower  end  into  the  sampl 
container.  A  ^lass  funnel  may  be  used  to  aid  In  transferring  llqui- 
washes  to  the  container. 

7. 2. a. 3  Follow  the  solvent  rinse  with  a  probe  brush.  Hold  tht 
probe  In  an  Inclined  position  and  squirt  solvent  Into  the  upper  enc 
while  pushing  the  probe  brush  through  the  probe  with  a  twistinc  ♦ 
action;  place  a  sample  container  underneath  the  lower  end  of  the 
probe  and  catch  any  solvent  and  particulate  matter  that  Is  brushed 
from  the  probe.  Run  the  brash  through  the  probe  three  times  or  more 
until  no  visible  particulate  matter  Is  carried  out  with  the  solvent  ^ 
or  until  none  remains  In  the  probe  liner  on  visual  Inspection.  With 
stainless  steel  or  other  metal  probes,  run  the  brrsh  through  In  the 
above-prescribed  manner  at  least  six  times  (metal  probes  have  small 
crevices  In  which  particulate  matter  can  be  entrapped).  Rinse  the 
brush  with  solvent  and  quantitatively  collect  these  washings  In  the 
sai»ipl«  container.  After  the  brushing,  cake  a  final  solvent  rinse  of 
the  probe  as  described  above. 

7. 2. 2. 4  It  is  recommended  that  two  people  work  together  to 
clean  the  probe  to  minimize  $ass)1e  losses,  between  sampling  runs, 
keep  brushes  clean  and  protected  from  contamination. 

7. 2. 2. 5  Clean  the  Inside  ef  the  front  'lalf  of  the  filter 
holder  and  cyclone/cyclone  flask.  If  used,  by  ruob^ng  the  surfaces 
with  a  nylon  bristle  brush  and  rinsing  with  metha.iol /methylene 
chloride  (1:1  v/v)  mixture.  Rinse  each  surface  three  tines  or  more 
If  needed  to  remove  visible  oarticulate.  Hake  a  final  rinse  of  the 
brush  and  filter  holder.  Carefully  rinse  out  the  glass  cyclone  and 
cyclone  flask  (If  applicable).  Brush  and  rinse  any  particulate 
material  adhering  to  the  Inner  surfaces  of  these  components  Into  the 
front-half  rinse  sample.  After  all  solvent  washings  and  particulate 
matter  have  been  collected  In  the  saople  container,  tighten  the  lid 
on  the  sample  container  so  that  solvent  will  not  leak  out  when  It  Is 
shipped  to  the  laboratory.  Mark  the  height  of  the  fluid  level  Jto  ♦ 
determine  whether  leakage  occurs  during  transport.  Label  the 
container  to  Identify  Its  contents. 


7.2.3  Container  no,  3;  The  sorbent  trap  section  of  the  organic 
module  may  be  used  as  a  sample  transport  container,  or  the  spent  resin 
may  be  transferred  to  a  separate  glass  bottle  for  shipment.  If  the 
sorbent  trap  Itself  Is  used  as  the  transport  container,  both  ends  should 
be  sealed  with  tightly  fitting  caps  or  plugs.  Ground-glass  stoppers  or 
Teflon  caps  may  be  used.  The  sorbent  trap  should  then  be  labeled, 
covered  with  aluminum  foil,  and  packaged  on  Ice  for  transport  to  the 
1aboratOT7.  If  a  separate  bottle  Is  used,  the  spent  resin  should  be 
quantitatively  transferred  from  the  trap  Into  the  clean  bottle.  Resin 
that  adheres  to  the  walls  of  the  trap  should  be  recovered  using  a  rubber 
policeman  or  spatula  and  added  to  this  bottle. 


0010  -  20 


Revision  0 


7.2.4  Container  no.  4:  Measure  the  volume  of  condensate  collected 
In  the  condensate  knockout  section  of  the  organic  nodule  to' within  <^1  at 
by  using  a  graduated  cylinder  or  by  weighing  to  within  -HI.S  g  using  a 
triple-beam  balance.  Record  the  volume  or  weight  of  liquid  present  and 
note  any  discoloration  or  film  In  the  liquid  catch.  Transfer  this  liquid 
to  a  prelabeled  glass  sample  container.  Inspect  the  back  half  of  the 
filter  housing  and  the  gas-conditioning  section  of  the  organic  module. 
If  condensate  Is  observed,  transfer  It  to  a  graduated  or  weighing  bottle 
and  measure  the  volume,  as  described  above.  Add  this  material  to  the 
condensate  knockout-trap  catch. 

7.2.5  Container  no.  5:  All  sampling  train  components  located 
between  the  high-efficlency  glass-  or  quartz-fiber  filter  and  the  first 
wet  Impinger  or  the  final  condenser  system  (Including  the  heated  Teflon 
line  connecting  the  filter  outlet  to  the  condenser)  should  be  thoroughly 
rinsed  with  methanol /methylene  chloride  (1:1  v/v)  and  the  rinsings 
combined.  This  rinse  shall  be  separated  from  the  condensate.  If  the 
spent  resin  Is  transferred  from  the  sorbent  trap  to  a  separate  sample 
container  for  transport,  the  sorbent  trap  shall  be  thoroughly  rinsed 
until  all  sample*wetted  surfaces  appear  clean.  Visible  films  should  be 
removed  by  brushing.  Whenever  train  components  are  bnisiwd,  the  brush 
should  be  subsequently  rinsed  with  solvent  mixture  and  the  rinsings  added 
to  this  container. 

7.2.6  Container  no.  6:  Mote  the  color  of  the  Indicating  silica  gel 
to  determine  If  It  has  been  completely  spent  and  make  a  notation  of  Its 
condition.  Transfer  the  silica  gel  from  the  fourth  Ipplnger  to  Its 
original  container  and  seal.  A  funnel  may  make  It  easier  to  pour  the 
silica  gel  without  spilling.  A  rubber  policeman  may  be  used  as  an  aid  In 
removing  the  silica  gel  from  the  Impi tiger.  It  Is  not  necessary  to  remove 
the  small  amount  of  dust  particles  that  may  adhere  strongly  to  the 
Impinger  wall.  Because  the  gain  In  weight  Is  to  be  used  for  moisture 
calculations,  do  not  use  any  water  or  other  liquids  to  transfer  the 
silica  gel.  If  a  balance  Is  available  In  the  field,  weigh  the  container 
and  Its  contents  to  0.5  g  or  better. 

7.3  Impinger  water: 

7.3.1  Make  a  notation  of  any  color  or  film  In  the  liquid  catch. 
Measure  the  liquid  In  the  first  three  Implngers  to  within  ml  by  using 
a  graduated  cylinder  or  by  weighing  It  to  within  ip.S*  g  by  using  a 
balance  (If  one  Is  available).  Record  the  volume  or  weight  of  liquid 
present.  This  Information  Is  required  to  calculate  the  moisture  content 
of  the  effluent  gas. 

7.3.2  Discord  the  liquid  after  measuring  and  recording  the  volume 
or  weight,  unless  analysis  of  the  Impinger  catch  Is  required  (see 
Paragraph  4. 1.3. 7).  Amber  glass  containers  should  be  used  for  storage  of 
Iqpinger  catch,  If  required. 

7.3.3  If  a  different  type  of  condenser  Is  used,  measure  the  amount 
of  moisture  condensed  either  volumetrically  or  gravl metrically. 
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7.4  Sarole  orgoaratlon  for  shicment:  Prior  to  shipaent,  recheck  a1 
sanple  containers  to  ensure  that  the  caps  are  well  secured.  Seal  the  lids  o 
all  containers  around  the  circumference  with  Teflon  tape.  Ship  all  llqui 
samples  upright  on  ice  and  all  particulate  filters  with  the  particulate  catc 
facing  upward.  The  particulate  filters  should  be  shipped  unrefrigerated. 


3.0  ANALYSIS 

3.1  Sample  preparation; 

8.1.1  General:  The  preparation  steps  for  all  samples  will  resul 
In  a  finite  volume  of  concentrated  solvent.  The  final  sample  volum 
(usually  In  the  !•  to  10*mL  range)  Is  then  subjected  to  analysis  b 
GC/MS.  All  samples  should  be  Inspected  and  the  appearance  documented 
All  samples  are  to  be  spiked  with  surrogate  standards  as  received  frot 
the  field  prior  to  any  sample  manipulations.  The  spike  should  be  at 
level  equivalent  to  10  times  the  MOL  when  the  solvent  !s  reduced  1 
volume  to  the  desired  level  (I.e.,  10  id.}.  The  spiking  compounds  shouli 
be  the  stable  Isotopically  labeled  analog  of  the  compounds  of  Interest  o* 
a  compound  that  would  exhibit  properties  similar  to  the  compounds  o* 
Interest,  be  easily  chromatographed,  and  not  Interfere  with  the  anal ysl: 
of  the  compounds  of  Interest.  Suggested  surrogate  solking  compounds  are: 
deuterated  naphthalene,  chrysene,  phenol,  nitrobenzene,  chlorobenzene, 
toluene,  and  carbon- 13- labeled  pentachlorophenol . 

8.1.2  Condensate:  The  'condensate*  Is  the  moisture  collected  1r 

the  first  luplnger  following  the  XAD-2  module.  Spike  the  condensate  witf 
the  surrogate  standards.  The  volume  Is  measured  and  recorded  and  then 
transferred  to  a  separatory  funnel.  The  pH  Is  to  be  a^usted  to  pH  2 
with  6  N  sulfuric  acid.  If  necessary.  The  sample  container  and  graduated 
cylinder  are  sequentially  rinsed  with  three  successive  10-mL  aliquots  of 
the  extraction  solvent  and  added  to  the  separatory  funnel.  The  ratio  of 
solvent  to  aqueous  sample  should  be  maintained  at  1:3.  Extract  the 
sample  by  vigorously  shaking  the  separatory  funnel  for  5  min.  After 
complete  separation  of  the  phases,  renove  the  ^Ivent  and  transfer  to  a 
Kudema-Oanish  concentrator  (K-O),  filtering  through  a  bed  of  precleaned, 
dry  sodium  sulfate.  Repeat  the  extraction  step  two  additional  times. 
Adjust  the  pH  to  11  with  6  N  sodium  hydroxide  and  reextract  combining  the 
acid  and  base  extracts.  Rinse  the  sodium  sulfcts  into  the  K-0  with  fresh 
solvent  and  discard  the  desiccant.  Add  Teflon  boiling  chips  and 

concentrate  to  10  ml  by  reducing  the  volume  to  slightly  less  than  10  mL 
and  then  bringing  to  volume  with  fresh  solvent.  In  order  to  achieve  the 
necessary  detection  limit,  the  sample  volume  can  be  further  reduced  to  1 
ml  by  using  a  micro  column  K-O  or  nitrogen  blow-down.  Should  the  sample 
start  to  exhibit  precipitation,  the  concentration  step  should  be  stopped 
and  the  sample  redlssolved  with  fresh  solvent  taking  the  volume  to  some 
finite  amount.  After  adding  a  standai'd  (for  the  purpose  of  quantitation 
by  GC/MS),  the  sample  Is  ready  for  analysis,  as  discussed  In  Paragraph 
8.2. 
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3.1.3  I^)1nger:  Spike  the  sample  with  the  surrogate  standards; 
measure  and  record  the  volume  and  transfer  *  to  a  separatory  funnel. 
Proceed  as  described  In  Paragraph  8.1.2. 

8.1.4  XA0>2:  Spike  the  resin  directly  with  the  surrogate 
standards.  Transfer  the  resin  to  the  all-glass  thimbles  by  the  following 
procedure  (care  should  be  taken  so  as  not  to  contaminate  the  thlmb'e  by 
touching  It  with  anything  other  than  tweezers  or  other  solvent-rinsed 
mechanical  holding  devices).  Suspend  the  XAD-2  module  directly  over  the 
thimble.  The  glass  frit  of  the  module  (see  Figure  2)  shot  'd  be  In  the  up 
position.  The  thimble  Is  contained  In  a  clean  beaker,  which  will  serve 
to  catch  the  solvent  rinses.  Using  a  Teflon  squeeze  bottle,  flush  the 
XAO-2  Into  the  thimble.  Thoroughly  rinse  the  glass  module  with  solvent 
Into  the  beaker  containing  the  thimble.  Add  the  XAO-2  glass-wool  plug  to 
the  thimble.  Cover  the  XAO-2  In  the  thimble  with  a  precleaned  glass-wool 
plug  sufficient  to  prevent  the  resin  from  floating  Into  the  solvent 
reservoir  of  the  extractor.  If  the  resin  Is  wet,  effective  extraction 
can  be  accomplished  by  loosely  packing  the  resin  In  the  thimble.  If  a 
question  arises  concerning  the  completeness  of  the  extraction,  a  second 
extraction,  without  a  spike.  Is  advised.  The  thimble  Is  placed  In  the 
extractor  and  the  rinse  solvent  contained  In  the  beaker  Is  added  to  the 
solvent  reservoir.  Additional  solvent  Is  added  to  make  the  reservoir 
approximately  two-thirds  full.  Add  Teflon  boiling  chips  and  assemble  the 
apparatus.  Adjust  the  heat  source  to  cause  the  extractor  to  cycle  5-6 
times  per  hr.  Extract  the  resin  for  16  hr.  Transfer  the  solvent  ar.d 
three  10-mL  rinses  of  the  reservoir  to  a  K-D  and  concentrate  as  described 
In  Paragraph  8.1.2. 

8.1.5  Particulate  filter  (and  cyclone  catch):  If  particulate 
loading  Is  to  be  determined,  weigh  the  filter  (and  cyclone  catch,  If 
applicable).  The  particulate  filter  (and  cyclone  catc.h.  If  applicable) 
Is  transferred  to  the  glass  thimble  and  extracted  simultaneously  with  the 
XA0-?  resin. 


8.1.6  Train  solvent  rinses:  All  train  rinses  (I.e.,  probe, 
lopinger,  filter  housing)  using  the  extraction  solvent  and  methanol  are 
returned  to  the  laboratory  as  a  single  sample.  If  the  rinses  are 
contained  In  more  than  one  container,  the  Intended  spike  Is  divided 
equally  among  the  containers  proportioned  from  a  single  syringe  volume. 
Transfer  the  rinse  to  a  separatory  funnel  and  add  a  sufficient  amount  of 
organic-free  water  so  that  the  methylene  chloride  becomes  Immiscible  and 
Its  volume  no  longer  Increases  with  the  addition  of  more  water.  The 
extraction  and  concentration  steps  are  then  performed  as  described  In 
Paragraph  8.1.2. 

8.2  Sample  analysis: 

8.2.1  1he  primary  analytical  tool  for  the  measurement  of  emissions 
from  hazardous  waste  incinerators  is  GC/HS  using  f used-silica  capillary 
GC  columns,  as  described  In  Method  8270  In  Chapter  Four  of  this  loanual. 
Because  of  the  nature  of  GC/MS  Instrumentation  and  the  cost  associated 
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with  sample  analysis,  prescreening  of  the  sample  extracts  by  t 
chromatography/flame  Ionization  detection  (GC/FID)  or  with  elect; 
capture  (GC/ECO)  Is  encouraged.  Information  regarding  the  complexity  ; 
concentration  level  of  a  sample  prior  to  GC/MS  analysis  can  be 
enormous  help.  This  Information  can  be  obtained  by  using  eltl 
capillary  columns  or  less  expensive  packed  columns.  However,  the  F 
screen  should  be  performed  with  a  column  similar  to  that  used  with  t 
GC/HS.  Keep  In  mind  that  GC/FIO  has  a  slightly  lower  detection  Hr 
than  GC/HS  and,  therefore,  that  the  concentration  of  the  sample  can 
adjusted  either  up  or  down  prior  to  analysis  by  GC/MS. 

8.2.2  The  mass  spectrometer  will  be  operated  In  a  full  scan  (4 
450)  mode  for  most  of  the  analyses.  The  range  for  which  data  a 
acquired  In  a  GC/HS  run  will  be  sufficiently  broad  to  encompass  the  maj 
Ions,  as  listed  In  Chapter  Four,  Method  8270,  for  each  of  the  designat 
POHCs  In  an  Incinerator  effluent  analysis. 

8.2.3  For  most  purposes,  electron  Ionization  (El)  spectra  will 
collected  because  a  majority  of  the  POHCs  give  reasonable  El  spectr 
Also,  El  spectra  arc  compatible  with  the  MBS  Library  of  Hass  Spectra  a 
other  mass  spectral  references,  whicn  aid  In  the  Identification  proce 
for  other  components  In  the  Incinerator  process  streams. 

8.2.4  To  clarify  some  Identifications,  chemical  Ionization  (C 
spectra  using  either  positive  Ions  or  negative  Ions  will  be  used 
elucidate  molecular-weight  Information  and  s1^>11fy  the  fragmentat1< 
patterns  of  some  compounds.  In  no  case,  however,  should  Cl  spectra  aloi 
be  used  for  compound  Identification.  Refer  to  Chapter  Four,  Method  827( 
for  complete  descriptions  of  6C  conditions,  MS  conditions,  ar 
quantitative  and  quantitative  Identification. 


9.0  CALIBRATION 

9.1  Probe  rtozzle;  Probe  nozzles  shall  be  calibrated  before  thel 
Initial  use  In  the  Held.  Using  a  micrometer,  measure  the  Inside  diameter  c 
the  nozzle  to  the  nearest  0.025  mm  (0.001  in.).  Make  measurements  at  thre 
separate  places  across  the  diameter  and  obtain  the  average  of  th 
measurements.  The  difference  between  the  high  and  low  numbers  shall  no 
exceed  0.1  umi  (0.004  In.).  When  nozzles  become  nicked,  dented,  or  corroded 
they  shall  be  reshaped,  sharpened,  and  recalibrated  before  use.  Each  nozzl 
shall  be  permanently  and  uniquely  Identified. 

5*2  Pitot  tube;  The  Type  S  pitot  tube  assembly  shall  be  calibrate 
according  to  the  procedure  outlined  In  Section  4  of  EPA  Method  2,  or  assigne. 
a  nominal  coefficient  of  0.84  If  It  Is  not  visibly  nicked,  dented,  or  corrod» 
and  If  It  meets  design  and  Intercomponent  spacing  specifications. 
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9.3  Metering  rystew; 


9.3.1  Before  its  Initial  use  In  the  field,  the  metering  system 
shall  be  calibrated  according  to  the  procedure  outlined  In  APTD-0576. 
Instead  of  physically  adjusting  the  dry-gas  meter  dial  readings  to 
correspond  to  the  wet-test  meter  readings,  calibration  factors  may  be 
used  to  correct  the  gas  meter  dial  readings  mathematically  to  the  proper 
values.  Before  calibrating  the  metering  system.  It  Is  suggested  that  a 
leak-check  be  conducted.  For  metering  systems  having  diaphragm  pumps, 
the  normal  leak-check  procedure  will  not  detect  leakages  within  the  pump. 
For  these  cases  the  following  leak-check  procedure  Is  suggested:  Make  a 
10-m1n  calibration  run  at  0.00057  mJ/m1n  (0.02  cfm);  at  the  end  of  the 
run,  take  the  difference  of  the  measured  wet-test  and  Jry-gas  meter 
volumes  and  divide  the  difference  by  10  to  get  the  leak  rate.  The  leak 
rate  should  not  exceed  0.00057  m^/mln  (0.02  cfm). 

9.3.2  After  each  field  use,  the  calibration  of  the  metering  system 
shall  be  checked  by  performing  three  calibration  runs  at  a  single 
Intermediate  orifice  setting  (based  on  the  previous  field  test).  The 
vacuum  shall  be  set  at  the  maximum  value  reached  during  the  test  series. 
To  adjust  the  vacuum,  Insert  a  valve  between  the  wet-test  meter  and  the 
Inlet  of  the  metering  system.  Calculate  the  average  value  of  the 
calibration  factor.  If  the  calibration  has  changed  by  more  than  5X, 
recalibrate  the  meter  over  the  full  range  of  orifice  settings,  as 
outlined  In  APTO-0576. 

9.3.3  Leak-check  of  metering  system:  That  portion  of  the  sampling 
train  from  the  pump  to  the  orifice  meter  (see  Figure  1)  should  be  leak- 
checked  prior  to  Initial  use  and  after  each  shipment.  Leakage  after  the 
pump  will  result  In  less  volume  being  recorded  than  Is  actually  san^led. 
The  following  procedure  Is  suggested  (see  Figure  6):  Close  the  main 
valve  on  the  meter  box.  Insert  a  one-hole  rubber  stopper  with  rubber 
tubing  attached  Into  the  orifice  exhaust  pipe.  Disconnect  and  vent  the 
low  side  of  the  orifice  manometer.  Close  off  the  low  side  orifice  tap. 
Pressurize  the  system  to  13-18  cm  (5-7  in.)  water  column  by  blowing  Into 
the  rubber  tubing.  Pinch  off  the  tubing  and  observe  the  manometer  for  1 
min.  A  loss  of  pressure  on  the  manometer  Indicates  a  leak  In  the  meter 
box.  Leaks,  If  present,  must  be  corrected. 

NOTE:  If  the  dry-gas-meter  coefficient  values  obtained  before  and  after 
a  test  series  differ  by  >5X,  either  the  test  series  shall  be 
voided  or  calculations  for  test  series  shall  be  performed  using 
whichever  meter  coefficient  value  (I.e.,  before  or  after)  gives 
the  lower  value  of  total  sample  volume. 

9.4  Probe  heater:  The  probe-heating  system  shall  be  calibrated  before 
Its  Initial use  In  the  field  according  to  the  procedure  outlined  In  APTD-0576. 
Probes  constructed  according  to  APTD-0581  need  not  be  calibrated  If  the 
.calibration  curves  In  APTD-0576  arc  used. 
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9.5  Temperature  qaii;*s;  Each  thermocouple  must  be  permanently  and 
uniquely  taariced  on  the  caiitlng;  all  mercury-tn-glass  reference  thermometers 
must  conform  to  ASTH  E-1  63C  or  63F  specifications.  Therrvjcouples  should  be 
calibrated  In  the  laboratory  with  and  without  the  use  of  ex^-nslon  leads.  If 
extension  leads  are  used  In  the  field,  the  thermocouple  readings  at  ambient 
air  temperatures,  with  and  without  the  extension  lead,  must  be  noted  and 
recorded.  Correction  Is  necessar/  If  the  use  of  an  extension  lead  produces  a 
change  >1.5X. 


9.5.1  I^)1nger,  organic  module,  and  dry-gas  me^er  thermocouples: 
For  the  thermocouples  used  to  measure  the  temperature  of  the  gas  leaving 
the  Implnger  train  and  the  XAO-2  resin  bed,  three-point  calibration  at 
Ice-water,  room-air,  and  boiling-water  temperatures  Is  necessary.  Accept 
the  thermocouples  only  If  the  readings  at  all  three  temperatures  agree  to 
+2*C  (3.6*F)  with  those  of  the  absolute  value  of  the  reference 
thermometer. 


9.5.2  Probe  and  stack  thermocouple:  For  the  thermocouples  used  to 
Indicate  the  probe  and  stack  temperatures,  a  three-point  calibration  at 
Ice-water,  boiling-water,  and  hot-oil -bath  temperatures  must  be 
performed;  It  Is  reconnended  that  room-air  temperature  be  added,  and  that 
the  thermometer  and  the  thermocouple  agree  to  within  1.5X  at  each  of  the 
calibration  points.  A  calibration  curve  (equation)  may  be  constructed 
(calculated)  and  the  data  extrapolated  to  cover  the  entire  temperature 
range  suggested  by  the  manufacturer. 

9*6  Barometer;  Adjust  the  barometer  Initially  and  before  each  test 
series  to  agree  to  within  *25  m  Hg  (0.1  In.  Hg)  of  the  mercury  barometer  or 
the  corrected  barometric  pressure  value  reported  by  a  nearby  National  Weather 
Service  Station  (same  altitude  above  sea  level). 

9.7  Triple-beam  balance;  Calibrate  the  triple-beam  balance  before  each 
test  series,  using  Class-S  standard  weights;  the  weights  must  be  within  ♦0.5X 
of  the  standards,  or  the  balance  must  be  adjusted  to  meet  these  limits. 


10.0  CALCULATIONS 

10.1  Carry  out  calculations.  Round  off  figures  after  the  final 
calculation  to  the  correct  number  of  significant  figures. 

10.2  Nomenclature; 

An  •  Cross-sectional  area  of  nozzle,  m2  (ft2), 

•  Water  vapor  in  the  gas  stream,  proportion  by  volume. 

Cd  '  .'ype  S  pitot  tube  coefficient  (nominally  0.84  ♦  0.02), 
dimensionless. 

I  "  Percent  of  Isokinetic  sampling. 
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u  ■  Maxinjuni  accsptable  leakage  rats  for  a  leak-ch'ack,  either  pre-tes 
or  following  a  cc.aoonent  change;  equal  to  0.00057  m-^/niin  (O.C 
cfra)  or  4S  of  the  average  sasrpling  rate,  whichever  is  less. 

Li  «  Individual  leakage  rate  observed  during  the  leak-check  conducted 
prior  to  the  corrponent  change  (1  «  1,  2,  3...n)  ni'^/;a1n 

(cfa). 

Lo  »  Leakage  rate  observed  during  the  post-test  leak-check,  a^/rain 
(cfa). 

14^  ■  Stack-gas  dry  ^lecular  weight,  g/g-inole  (Ib/lb-mole). 

My,  »  Molecular  weight  of  water,  18.0  g/g-mole  (18.0  Ib/lb-mole). 

Pijar  “  Barometric  pressure  at  the  sampling  site,  mm  Hg  (in.  Hg). 

P5  •  Absolute  stack-gas  pressure,  nn  Hg  (In.  Hg). 

Pjtd  *  Standard  absolute  pressure,  760  na  Kg  (20.92  in.  Kg). 

R  ■  Ideal  gas  constant,  0.06235  mm  Hg-m^/K-g-nwle  (21.85  In. 
Hg-ft3/*R-!b-mol«). 

Tn  •  Absolute  average  dry-gas  meter  temperature  (see  Figure  6),  K 

(*R). 

Tj  •  Absolute  average  stack-gas  temperature  (see  figure  6),  K  (’Rj. 

Tstd  *  Standard  absolute  temperature,  293X  (523*R). 

”  Total  volume  of  liquid  collected  In  the  organic  module  condensate 
knockout  trap,  the  Impingers,  and  silica  gel,  oL. 

Vgi  •  Volume  of  gas  sample  as  measured  by  dry-gas  meter,  dsem  (dsef). 

Vm(std)  ■  Volume  of  gas  spaple  measured  by  the  dry-gas  meter,  corrected 
to  standard  conditions,  dsem  (dsef). 

Vw(std)  ■  Volume  of  water  vapor  In  the  gas  sample,  corrected  to  standard 
conditions,  sea  (scf). 

«  Stack-gas  velocity,  calculated  by  Method  2,  Equation  2-9,  using 
data  obtained  from  Method  5,  m/sec  (ft/sec). 

Va  ■  Weight  of  residue  In  acetone  wash,  mg. 

7  •  Ory-gas-meter  calibration  factor,  dimensionless. 

AH  ■  Average  pressure  differential  across  the  orifice  meter  (see 
Figure  2),  m  H2O  (In.  HzO). 
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of  Mt.ir,  0.5:;-'i2  s/~'- 
3  "  Total  ‘oai.-pling  t1:M,  ain. 

j-,  ^  S'.i'pling  Intarval  frca  Ihe  beglnnlni  of  a  mn  until  the 
first  cor:p3nent  cnan'je,  nln. 

=  Sailing  t1:ne  Interval  between  two  successive  cc.TCOnent 
changes,  beginning  with  the  Interval  between  the  first  and 
second  changes,  ^1n. 

3p  «  Sampling  time  Interval  frCiU  the  final  (n^^)  component  change 
until  the  end  of  the  sampling  run,  min. 

13.5  »  Specific  gravity  of  mercury. 

60  «  sec/ml n. 

ICO  «  Conversion  to  percent. 


10.3  Average  dry-gas-meter  terroerature  and  average  orifice  pressure 
drop;  See  data  sneet  (figure  5,  above). 

10.4  Dry-gas  volume;  Correct  the  sample  measured  by  the  dry-gas  meter 
to  standard  conditions  T^O’C,  '760  mm  Hg  (63''F,  29.92  In.  Hgj)  by  using 
Equation  1; 


'f.td  'bar  * 


Kst'd)  *  T 

\n 


Pstd 


KlVa? 


'’bar  ^ 


(1) 


where; 


Xj  ■  0.3353  K/ma  Hg  for  metric  units,  or 
Xj  ■  17.64*S/1n.  Hg  for  E.gglish  units. 

It  should  be  noted  that  Equation  1  can  be  used  as  written,  unless  the  leakage 
rate  observed  during  any  of  ‘he  mandatory  leak-checks  0*«*i  the  post-test 
jf  leak-check  or  leak-checks  conducted  prior  to  coimponent  changes)  exceeds  Lj. 
If  Lp  or  Li  exceeds  L^,  Equation  1  must  be  modified  as  follows; 

J  (f'O  component  changes  made  during  sampling  run):  Replace  Vm 
^  Tn~cquat1on  1  with  the  expression: 

-  (W.  -  '•a) 


% 
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a.  Ci*s  II  (ons  or  :3or«  cc:::?!onent  changes  a^ad®  during  the  sa.*qj11ni 
runi:  Aaplaca  Equation  1  by  the  expression; 

v,-(4-4)3i  a, -i-a)3i 

and  substitute  only  for  those  leakage  rates  (Lj  or  U)  that  exceed 
ta¬ 


lc. 5  Volu:;^  of  water  vapor; 


^(std)  "  ^1c  M3  * 

'S*  ^std 


K2  Vic 


^»{iera; 


K?  •  0,C01333  a3/aL  for  aetric  units,  or 
S(2  •  0.C4707  ft^/aL  for  English  units. 


10. b  Moisture  content; 


'w(std) 

35,,  -  -  (3) 

^■(std)  *  \(std) 

*iOTE;  In  saturated  or  Mater-droplet  ■•laden  gas  streaas,  two  calculation; 
of  the  aolsture  content  of  the  stack  gas  shall  be  »ade,  one  free 
the  lapinger  analysis  (Equation  3)  and  a  second  froa  the 
assuaptlon  of  saturated  conditions.  The  lower  of  the  two  values 
of  3^  shall  be  considered  correct.  The  procedure  for  detenalninc 
the  aolsture  content  based  upon  assumption  of  saturated  conditions 
Is  given  In  the  Note  to  Section  1.2  of  Method  4.  For  the  purposes 
of  this  aathod,  the  average  stack-gas  temperature  frea  Figure  E 
luy  be  used  to  sake  this  deteral nation,  provided  that  the  accucac^ 
of  the  In-stack  tenperature  sensor  Is  +rc  (2*F). 


10.7  Conversion  factors; 

Frca 

icT 

g/^t3 

g/^t3 

g/ft3 


To 

iJ 

gr/ft3 

lb/ft3 

g/a3 


Multiply  by 

0.u<i^3j2 

15.43 

2.205  X  10-3 
35.31 
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10.  J  I rritie  'nri  lulon; 

lO.j.i  Ciicylatica  fr:^  vin  daia; 

ICO  +  Cyy  *  iH/l3.5)3 


i^r/.pr 

i  j  n 


where: 


K3  ■  0.C03454  m  Hq-ai^/iL-K  for  .-netrlc  units,  or 
,<3  -  0.C02569  In.  Hg-ft^/.’r.L-*S  for  English  units. 


10.3.2  Calculation  for  Interaedlata  values: 

T  '/ 


r  s*-i(std) 

'4  pTXJTI^ 


(4) 


(5) 


where: 


-  4.320  for  metric  units,  or 

-  0.09450  for  English  units. 

iO.3,3  Acceptable  results:  If  905  ^  I  IlOX,  the  results  are 
acceptable.  If  the  results  are  low  in  ccmpari^cn  with  the  standard  and 
I  is  beyond  the  acceptable  range,  or  if  I  Is  less  than  90X,  the 
Administrator  oay  opt  to  accept  the  results, 

10.9  To  detemine  the  ainimua  sanpie  volume  that  shall  be  collected,  the 
following  sequence  of  calculations  shall  be  used. 

10.9,1  From  prior  analysis  of  the  waste  feed,  the  concentration  of 
PCUCs  introduced  into  the  corijustlon  system  can  be  calculated.  The 
degree  of  destruction  and  renwval  efficiency  that  is  required  is  used  to 
detarrjine  the  aaximua  amount  of  ?CHC  allowed  to  be  present  in  the 
efflu.*:nt.  This  may  be  expressed  as: 

(uF)  (PCHC|  cone)  (100-XDRE) 

— -  -  -  flax  PCHC.  Hass  (6) 

100  100  ' 

where; 

nr  »  cwss  flow  rate  of  waste  feed  per  hr,  g/hr  (Ib/hr). 

?0HC^  •  concentration  of  Principal  Organic  Hazardous  Coimpound  (wt  X) 
iiitrcduced  into  the  combustion  process. 
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C:^£  ■  psrcant  Destruction  and  Senxjval  Efficiency  required. 

Max  PCHC  «  .?«ass  flow  rate  (g/hr  [Ib/hr])  of  PCHC  eaitted  frca  the 
cc.ridustion  source. 

10.3.2  The  average  discharge  concentration  of  the  PCHC  in  the 
affluent  gas  is  determined  by  con?paring  the  Max  PCHC  with  the  volunietric 
flow  rate  being  exhausted  from  the  source.  Volunsetric  flow  rate  data  are 
available  as  a  result  of  preliminary  Method  1-4  determinations: 

Max  PCHC,  Mass 

- -  .Max  POHC.  cone  (7) 

^^''eff(std) 

where: 

OVgff(stji)  »  volumetric  flow  rate  of  exhaust  gas,  dsca  (dsef). 

PCHCj  cone  ■  anticipated  concentration  of  the  POHC  in  the 
exhaust  gas  stream,  g/dsca  (Ib/dscf). 


10,3.3  In  making  this  calculation, 
margin  of  at  least  ten  be  Included: 


'^^'■PCHC  * 


■  V 


PCHC 


T3C 


i  cone 


It  is  recommended  that  a  safety 


(8) 


where: 

l^LpOHC  •  detectable  amount  of  POHC  In  entire  sampling  train. 
iiOTE:  The  whole  extract  from  an  XAO-2  cartridge  Is  seldom  If  ever, 
injected  at  once.  Therefore,  if  sliquoting  factors  are 
Isivolved,  the  U5L(>rHC  the  $«ae  as  the  analytical  (or 

column}  detection  limit. 

Vj3g  ■  ainiaua  dry  standard  volume  to  l>e  collected  at  dry-gas 
CAjtar. 


iO . 10  Concentration  of  any  given  POHC  In  the  gaseous  emissions  of  a 
cc’^bustion  process: 

1)  Multiply  the  concentration  of  the  POHC  as  determined  in  Method  3270 
by  the  fioal  concentration  volume,  typically  10  aL. 

CpCHC  (uQ/ad-)  X  sample  volirme  (mL)  ■  amount  (tig)  of  POHC  In  sample  (9) 
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-  ::iC  ‘  conc2iitrat1cn  of  -'CHC  aa  anaiyi.'J  by  Methcd  3.’70. 

?.)  S„.a  tbs  cf  .-CHC  found  In  all  3a_^l#s  asscciatsd  wUh  a  sin'-jl.i 

tr-’in. 

Tutal  {uq)  •  X.AO-2  (uq)  +  condsnsata  (ug)  +  rinoas  {ug}  +  1;:pinger  (ug)  (iO) 

3)  Divida  tbs  total  ug  found  by  the  vol^.-ne  of  stacic  gas  sairpled 
(Total  ug)/(traln  sarple  voju.T.e)  «  concantratlon  of  ?CHC  (ug/:!)-^)  (11) 


il.O  QUALITY  CCN'TrxCL 

11.1  S'.roMnq;  See  EPA  Manual  5C0/4-77-027b  for  Method  )S  quality 
control. 

11.2  Analysis;  The  quality  assurance  prcgria  required  for  this  study 
Includes  the  analysis  of  field  and  method  blanks,  procedure  validations, 
Incorporation  of  stable  labeled  surrogate  cc:rcounds,  quantitation  versus 
staple  label eq  Internal  standards,  capillary  column  performance  checks,  and 
L'.ttarnal  perfcmance  tests.  The  surrogate  splicing  conpounds  selected  for  a 
particular  analysis  are  used  as  primary  Indicators  of  the  quality  of  the 
analytical  data  for  a  wide  range  of  ccrajounds  and  a  variety  of  sample 
■Tjtrlcss.  The  assessment  of  ccmPustlon  data,  positive  Identificat'on,  and 
quantitation  of  the  selected  compounds  are  dependent  on  the  Integrity  of  the 
sai'oies  rec.tlvsd  <?.nd  the  precision  and  accuracy  of  the  analytical  s^thods 
arrployed.  The  quality  assurance  procedures  for  this  aethod  are  designed  to 
:«fi1tor  the  performance  of  the  analytical  method  and  to  p«?‘'1de  the  required 
Infonv-t.ion  to  take  corrective  action  If  problems  are  observed  in  laboratory 
operations  or  in  field  sampling  activities. 

U.2.1  Field  Blanks;  Field  blanks  awst  be  submitted  with  the 
sarples  collected  at  each  sampling  site.  The  field  blanks  Include  the 
sjrojle  bottles  containing  aliquots  of  sample  recovery  solvents,  unused 
filters,  and  resin  cartridges.  At  a  alnlmua,  on#  cca^let#  sampling  train 
will  he  asstmbled  In  the  field  staging  area,  taken  to  the  sampling  area, 
and  loak-cnecked  at  the  beginning  and  end  of  the  testing  (or  for  the  same 
total  nusoer  of  ti3>es  as  the  actual  test  train).  Tie  filter  housing  and 
probe  of  the  blank  train  will  be  heated  during  the  sample  test.  The 
train  will  be  recovered  as  if  it  were  an  actual  test  sanple.  Mo  gaseous 
sa:rple  will  be  passed  through  the  sampling  train. 

n.2.2  'lethod  blanks:  A  .oethod  blank  must  be  prepared  for  each  set 
of  analytical  operations,  to  evaluate  contamination  and  artifacts  that 
can  be  derived  from  glassware,  reagents,  and  3a.rple  handling  in  the 
1 afcoratory. 

11.2.3  Sefer  to  Method  8270  for  additional  quality  control 

considerations. 
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12.0  METHOD  PEHECRJ-iANCE 

12.1  Ma*:hcd  oerforranc*  aviluation;  Evaluation  of  analytical  procsdure 
for  a  aallctad  sarius  or  co-pounds  ajust  Includs  th«  sairxils-prsparatlo: 
procadurss  and  each  asooclated  analytical  deteral nation.  Tha  analytica 
procedures  should  be  challenged  by  tha  tast  coiKpounds  spiked  at  approprlati 
ley•2^i  and  carried  through  tha  procadures. 

12.2  Method  detection  11t..1t:  The  c''ora11  method  detection  limits  (lower 
and  upper)  must  be  determined  on  a  compound-by-compound  basis  because 
different  compounds  may  exhibit  different  collection,  retention,  anc 
extraction  efficiencies  as  well  as  Instrumental  minimum  det£.,t1on  limit  (KDL). 
The  method  detection  limit  must  be  quoted  relative  to  a  given  sample  volume. 
Tha  upper  limits  for  t!ie  method  must  be  determined  relative  to  compound 
retention  volumes  (breakthrough). 

12.3  Method  precision  and  bias;  The  overall  method  precision  and  bias 
muct  be  determined  on  a  ccmpound-by-compound  basis  at  a  given  ccncentratlori 
level.  The  method  precision  value  would  Include  a  coasbined  variability  due  to 
sampling,  sample  preparation,  and  Instrumental  analysis.  The  method  bias 
would  be  dependent  upon  the  collection,  retention,  and  extraction  efficiency 
of  the  trairs  ccn^cnents.  From  evaluation  studies  to  date  using  a  dynamic 
.-piking  system,  method  biases  of  -i3X  vend  -16X  have  been  determined  for 
toluene  and  1,1,2,2-tetrachlorocthane,  respectively.  A  precision  of  19. 9X  was 
calculated  from  a  f1old  test  data  set  representing  seven  degrees  of  freedom 
which  resulted  from  a  series  of  paired,  unspiked  Sealvolatllc  Organic  Sampling 
trains  (Saml-VOST)  sampling  emissions  from  a  hazardous  waste  incinerator. 
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?:^£’:^ARAT!CM  OF  XAO-2  SCP3ENT  RESIN 


1.0  SCOPE  ANO  APPLICATION 

1.1  X.'i0-2  rasin  as  supp11?d  by  the  manufacturer  Is  Impregnated  with  a 
bicarbonate  solution  to  Inhibit  microbial  growth  during  itorage.  Both  the 
salt  solution  and  any  residual  extractable  moncmar  and  polymer  s^^ecles  must  be 
rcj-noved  before  use.  The  resin  is  prepared  by  a  series  of  water  and  organic 
extractions,  followed  by  careful  drying. 


2.0  EXTRACTION 

2.1  Method  1;  The  procedure  may  be  carried  out  In  a  giant  Soxhlet 
xtractor.  An  all -glass  thimble  containing  an  extra-coarse  frit  Is  used  for 
xtractlon  of  XAO-2.  The  frit  Is  recessed  lU-15  :n  above  a  crenellated  ring 
t  the  bottom  of  the  thir.'ible  to  facilitate  drainage.  The  resin  must  be 
arefully  retained  In  the  extractor  cup  with  a  glass-wool  plug  and  stainless 
trial  screen  because  It  floats  on  methylene  chloride.  This  process  Involves 

sequential  extraction  In  the  following  order. 

Solvent  Procedure 

Water  Initial  rinse:  Place  resin  In  a  beaker, 

rinse  once  with  Type  11  water,  and 
discard.  Fill  with  water  a  second  time, 
let  stand  overnight,  and  discard. 

Water  Extract  with  H2O  for  8  hr. 

Methyl  alcohol  Extract  for  22  hr. 

Methylene  chloride  Extract  for  22  hr. 

Methylene  chloride  (fresh)  Extract  for  22  hr. 

2.2  Method  2: 

2.2.1  As  an  alternative  to  Soxhlet  extraction,  a  continuous 
extractor  has  been  fabricated  for  the  extraction  sequence.  This  extractor  has 
been  found  to  be  acceptable.  The  particular  canister  used  for  the  apparatus 
shewn  In  Figure  A-i  contains  about  500  g  of  finished  XAD-2.  Any  size  may  be 
constructed;  the  choice  Is  dependent  on  the  needs  of  the  sainpllng  programs. 
The  XAO-2  Is  held  under  light  spring  tension  between  a  pair  of  coarse  and  fine 
screens.  Spacers  under  the  bottom  screen  allow  for  even  distribution  of  clean 
solvent.  The  threw-neclced  flask  should  be  of  sufficient  size  (3-11ter  In  this 
case)  to  hold  solvent 
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Figure  A-l.  XAO-2  cleanup  extraction  apparatus. 
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“3'jai  to  I'stics  th8  dasd  voIujm  of  tha  X'uJ-2  canlstar.  Solvent  Is  refluxaa 
t.'!n5U:3h  th«  Snydar  ^olunn,  and  the  dlstlllata  is  continuously  cycled  up 

through  the  XAD-2  for  extraction  and  returnad  to  the  flask.  The  flow  1s 

.eaintainsd  upward  through  the  XAO-2  to  allow  siaxlinua  solvent  contact  and 
prevent  channeling.  A  valve  at  the  bottom  of  the  canister  allows  renxjval  of 
solvent  frcfii  the  canister  between  changes. 

2.2.2  E.'iperlence  has  shown  that  it  Is  vary  difficult  to  cycle 
sufficient  water  In  this  inode,  irierefore  the  aqueous  rinse  Is  acconip’ Isned  by 
3l>'ply  flushing  the  canister  with  aoout  20  liters  of  distilled  watar.  A  sniai  i 

u.rp  inay  be  useful  for  punplng  the  water  through  the  canister.  The  water 
xtractlon  should  be  carried  out  at  the  rate  of  about  20-40  mL/mln. 

2.2.2  After  draining  the  water,  subsequent  methyl  alcohol  and 

aethylene  chloride  extractions  are  carried  out  using  the  refluxing  apparatus. 
An  overnight  or  10-  to  20-hr  period  Is  nomally  sufficient  for  each 

extraction. 


2.2.4  All  materials  of  construction  are  glass,  Teflon,  or  stainless 
steel.  Punips,  If  used,  should  not  contain  extractable  materials.  Pumps  are 
not  used  with  mechanol  and  methylene  chloride. 


3.0  DRYING 

3.1  After  evaluation  of  several  methods  of  removing  residual  solvent,  a 
fluldi zed-bed  technique  has  proved  to  be  the  fastest  and  most  reliable  drying 
aethod. 


3.2  A  sls^le  coluiai  with  suitable  retainers,  as  shown  In  Figure  A-2, 
/in  serve  as  a  satisfactory  column.  A  10,2-ca  (4-in.)  Pyrex  pipe  0.6  n  (2 
ft)  long  will  hold  all  of  the  XAO-2  fro«  the  extractor  shown  In  Figure  A-1  or 
the  Soxhlet  extractor,  with  sufficient  space  for  fluidizing  the  bed  while 
generating  a  alnlmua  resin  load  at  the  exit  of  the  column. 

3.3  Method  1:  The  gas  used  to  remove  the  solvent  is  the  key  to 
preserving  the  'TTeanllness  of  the  XAO-2.  Liquid  nitrogen  from  a  standanl 
ccsraerdal  liquid  nitrogen  cylinder  has  routinely  proved  to  be  a  reliable 
source  of  large  volumes  of  gas  free  from  organic  contaminants.  The  liquid 
nitrogen  cylinder  Is  connected  to  the  column  by  a  length  of  precleaned  0.95-ca 
(3/3-1n.)  copper  tubing,  colled  to  pass  through  a  heat  source.  As  nitrogen  Is 
bled  from  the  cylinder,  It  is  vaporized  In  the  heat  source  and  passes  through* 
the  column,  A  convenient  heat  source  Is  a  water  bath  heated  fro*  a  steam 
line.  The  final  nitrogen  temperature  should  only  be  warm  to  the  touch  and  not 
over  40*C.  Experience  has  shown  that  about  500  g  of  XAD-2  may  be  dried 
overnight  by  consuming  a  full  160-liter  cylinder  of  liquid  nitrogen. 

3.4  Method  2;  As  a  second  choice,  high-purity  tank  nitrogen  may  be  used 
to  dry  the  XAO-2.  The  high-purity  nitrogen  must  first  be  passed  through  a  bed 
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XAD-2  fluldlzed-licd  drying  apparatus. 
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of  ictlvatod  charcoal  apprcxljataly  150  aL  1r,  voit'^.  'Jlth  aithop  typs  of 
-sathcd,  ths  rata  of  flew  should  0*«t1y  agitata  the  bed-  Sxcosaiva 
nulditition  aiy  causa  the  particles  to  brsak  up. 


4.0  QUALITY  CCNTHOL  PRCCEDURES 

4.1  For  both  ?lethods  1  and  2,  ths  quullty  control  results  mst  be 
resorted  for  the  batch.  The  batch  must  be  reextracted  If  the  risTHual 
sxtract.-ble  organics  are  >20  ug/mL  by  TCO  analysis  or  the  gravissjetric  residue 
Is  >^.5  1^/20  g  X’.D-2  extracted.  (See  also  section  5.1,  Method  0010.) 

4.2  Four  control  procedures  are  used  with  the  final  XAD-2  to  check  for 
(1)  residual  aethylene  chloride,  (2)  extractable  organics  (TCO),  (3)  specific 
cerpounds  of  Interest  as  deteralned  by  GC/:iS,  as  described  In  Section  4.5 
below,  and  (4)  residue  (G2AV). 

4.3  Procedure  for  residual  methylene  chloride: 

4.3.1  Inscription;  A  1+0. l-g  sauple  of  dried  resin  Is  weighed  Into 
a  Stull  vial,  3  aL  of  toluene  are  added,  and  the  vial  Is  capped  and  well 
shaken.  Five  uL  of  toluene  (now  containing  extracted  aethylene  chloride)  are 
injected  Into  a  gas  chromatograph,  and  the  rtsulting  integrated  area  Is 
compared  with  i  reference  standard.  The  reference  solution  consists  of  2.5  uL 
of  methylene  chloride  In  100  ml  of  toluene,  simulating  100  ug  of  residual 
::»!thy1ene  chloride  on  the  resin.  The  acceptable  Maxlowm  content  is  1,000  ug/g 
resin. 


4.3.2  Experimental:  The  gas  chromatograph  conditions  are  as 

follows: 

Soft  X  l/3o1n.  stainless  steel  coluam  containing  lOS  OV-101  on 
100/120  Supelcpport; 

Helium  carrier  at  30  siL/aIn; 

FID  operated  on  4  x  10”11  A/aV; 

Injection  port  temperature:  250*C; 

Detector  temperature;  305*C; 

Pregraa:  30*C(4  aln)  40*C/m1n  250*C  (hold);  and 

Program  taralnated  at  1,000  sec. 

4.4  Procedure  for  residual  extractable  organics; 

4.4.1  Description:  A  20+0. l-g  sample  of  cleaned,  dried  resin  Is 
^^rl^hed  Into  a  precleaned  alundua  or  cellulose  thimble  which  Is  plugged  with 
cleaned  glass  wool.  (Mote  that  20  g  of  resin  will  fill  a  thlable,  and  the 
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r*2ln  v^ill  Heat  cut  unions  well  T'.;!  tii1i)l»  ccntalning  the  rssin 
Is  ;?xtract3d  for  24  hr  with  2C0-iL  of  posticl.ie-  gnde  jcthylane  chloride 
(3'irj1cs  and  Jackson  pesticlda-grace  or  iquivalant  purity).  The  200-‘iJL 
extract  is  reduced  In  volu.-ne  to  lO-oL  using  a  Xudama-Oanish  concentrator 
jnd/or  a  nitrogen  evaporation  stream.  rive  uL  of  that  solution  are  analyzed 
by  gas  chromatography  using  the  TCO  analysis  procedure.  The  concentrated 
soUi-ion  should  not  contain  >20  ug/mL  of  TCO  extracted  from  the  XAD-2.  This 
Is  equivalent  to  10  ug/g  of  TCO  In  the  XAO-2  and  would  correspond  to  1.3  mg  of 
TCO  In  the  extract  of  the  130-g  X/\0-2  module.  Care  should  be  taken  to  correct 
the  TCO  data  for  a  solvent  blank  prspared  (200  rL  reduced  to  10  ml)  In  a 
similar  manner. 

4.4.2  Experl raental :  Use  the  TCO  analysis  conditions  described  In 
the  revised  Level  1  manual  (EPA  6C0/7-73-201). 

4.5  GC/MS  Screen;  The  extract,  as  prepared  In  paragraph  4.4.1,  Is 
subjected  to  CC/.'IS  analysis  for  each  of  the  Individual  compounds  of  Interest. 
The  GC/HS  procedure  Is  described  In  Chapter  Four,  Method  8270.  The  extract  Is 
screened  at  the  MOL  of  each  compound.  The  presence  of  any  compound  at  a 
ccjcentratlon  >25  ug/nL  in  the  concentrated  extract  will  require  the  XAD-2  Co 
be  recleaned  by  repeating  the  methylene  chloride  step. 

4.5  Methodology  for  residual  qravlaetric  determination;  After  the  TCO 
value  and  GC/h^  data  are  obtained  for  the  resin  batch  by  the  above  procedures, 
dry  the  remainder  of  the  extract  In  a  tared  vessel.  There  must  be  <0.5  mg 
residue  registered  or  the  batch  of  resin  will  have  to  be  extracted  with  fresh 
methylene  chloride  again  until  It  meets  this  criterion.  This  level 
corresponds  to  25  ug/g  In  the  XAO-2,  or  about  3,25  mg  in  a  resin  charqe  of 
130  g. 
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.!£T:iCD  0010,  APPENDIX  3 

TOTAL  CHRCMATCGMPHA8LE  ORGANIC  ^4ATERIAL  ANALTSIS 


1.0  SCOPE  AND  APPLICATION 

1.1  In  this  procsdurs,  gas  chromatograohy  Is  usad  to  detarmlna  the 
quantity  of  lower  boiling  hydrocarbons  (boiling  points  between  90*  and  300*C) 
In  the  concentrates  of  all  organic  solvent  rinses,  XAO-2  resin  and  LC 
fractions  -  when  Method  1  Is  used  (see  References,  Method  0010)  -  encountered 
In  Level  i  environmental  sample  analyses.  Data  obtained  using  this  procedure 
serve  a  twofold  purpose.  First,  the  total  quantity  of  the  lower  boiling 
hydrocarbons  In  the  sample  Is  determined.  Then  whenever  the  hydrocarbon 
concentrations  In  the  original  concentrates  exceed  75  ug/m3,  the 
chromatography  results  are  reexamined  to  determine  the  amounts  of  Individual 
species. 

The  extent  of  compound  Identification  Is  limited  to  representing  all 
materials  as  normal  alkanes  based  upon  comparison  of  boiling  points.  Thus  the 
method  Is  not  qualitative.  In  a  similar  manner,  the  analysis  Is 
semiquantitative;  calibrations  are  prepared  using  only  one  hydrocarbon.  They 
are  replicated  but  samples  routinely  are  not. 

1.2  Application:  This  procedure  applies  solely  to  the  Level  1  C7-C16 
gas  chromatographic  analysis  of  concentrates  of  organic  extracts,  neat 
liquids,  and  of  LC  fractions.  Throughout  the  procedure,  It  Is  assumed  the 
analyst  has  been  given  a  properly  prepared  sample. 

Sensitivity:  The  sensitivity  of  thif  procedure,  defined  as  the 
slopa  of  a  plot  of  response  versus  concentration,  Is  dependent  on  the 
Instrument  and  must  be  verified  regularly.  TRW  experience  Indicates  the 
nominal  range  Is  of  the  order  of  77  uV*V*sec*uL/ng  of  n-heptane  and  79 
uV*sec’u1/ng  of  n>hexadecane.  The  Instrument  is  capable  of  perhaps  one 
hundredfold  greater  sensitivity.  The  level  specified  here  Is  sufficient  for 
Level  1  analysis. 

1.4  Detection  limit:  The  detection  limit  of  this  procedure  as  written 
Is  1.3  ng/uL  for  a  1  uL  injection  of  n-decane.  This  limit  is  arbitrarily 
based  on  defining  the  nslnlmum  detectable  response  as  lOU  uvsec.  This  is  an 
easier  operational  definition  than  defining  the  minimum  detection  limit  to  be 
that  amount  of  material  which  yields  a  signal  twice  the  noise  level. 

1.5  Range;  The  range  of  the  procedure  will  be  concentrations  of  1.3 
ng/uL  and  greater. 

1.6  Limitations 


1.6.1  Reporting  limitations:  It  should  be  noted  that  a  typical 
environmental  sample  will  contain  compounds  which;  (a)  will  not  elute  In 
the  specified  boiling  ranges  and  thus  will  not  be  reported,  and/or  (b) 
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not  3luta  frca  th«  colu-ai  at  all  3nd  tJws  yill  not  be  rsportid, 
Cc.Tsaouentiy,  the  organic  content  of  the  staple  as  repcited  Is  t  lower 
bound  and  should  be  regarded  as  such. 

1.0.2  Calibration  limitations:  Quantitation  Is  based  on 

calibration  wlxh  n-decane.  Data  should  therefore  be  reported  as,  e.g., 
C3/ai^  as  n-decane.  Since  resoonse  varies  linearly  with  carbon  number 
(over  a  wide  ranne  the  assumption  aay  Involve  a  20S  error),  it  1*?  clear 
that  heptane  (C7)  detected  In  a  sample  and  quantitated  as  decane  will  be 
overestimated.  Lllsiewlse,  hexadecane  (CIG)  quantitatad  as  decane  will  be 
undarestlaated.  From  previous  data,  it  is  estlnated  the  error  Involved 
Is  on  the  order  of  6-7S. 

1.6.3  Detection  llaltatlons:  The  sensitivity  of  the  flame 

Ionization  detector  varies  froa  compound  to  compound.  However,  n-alkanes 
have  a  greater  response  than  other  classes.  Consequently,  using  an  n- 
alkane  as  a  callbrant  and  assuming  equal  responses  of  all  other  compounds 
tends  to  give  low  reported  values. 

2.0  SUMMARY  OF  METHOD 

2.1  A  aL  aliquot  of  all  10-aL  concentrates  Is  disbursed  for  GC-TCO 
analysis.  With  boiling  point-retention  time  and  response-amount  calibration 
curves,  the  data  (peak  retention  times  and  peak  areas)  are  Interpreted  by 
first  sural ng  peak  areas  In  the  ranges  obtained  frca  the  boiling  point- 
retention  time  calibration.  Then,  with  the  response-amount  calibration  curve, 
tha  area  sums  are  converted  to  amounts  of  material  In  the  reported  boiling 
point  ranges. 

2.2  After  the  instrument  Is  set  up,  the  boiling  point-retention  time 
Calibration  Is  effected  by  injecting  a  mixture  of  n-C7  through  n-C16 
hydrocarbons  and  operating  the  standard  temperature  program.  Response- 
quantity  calibrations  are  accossplished  by  Injecting  n-decane  In  n-pentane 
standards  and  performing  the  standard  temperature  program. 

2.3  Definitions 

2.3. 1  SfT”  Gas  chromatography  or  gas  chromatograph. 

2.3.2  C7-C1&  n-alkanes:  Heptane  through  hexadecane. 

2.3.3  GCA  teaperature  program:  4  aln  Isetheraal  at  60*C,  10*C/mln 
frca  60*  to  220*C. 

2.3.4  TRW  temperature  program:  5  aln  Isothermal  at  room 

temporature,  then  program  froa  30’C  to  250*C  at  I5*C/m1n. 


3.C  INTERFERENCES 
Mot  applicable. 
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4.0  APPAIUTUS  AND  MATERIALS 

4.1  Gas  chrcnatcqraoh;  This  procedure  is  Intanded  for  use  on  a  Varlan 
1360  gas  chrosatograpn,  equipped  with  dual  flarae  Ionization  detectors  and  a 
linear  ten^erature  prcgramtner.  Any  equivalent  Instruaent  can  be  used  provided 
that  electrcrseter  settings,  etc.,  be  changed  appropriately. 

4.2  Gases; 

4.2.1  Heliu*:  Minimum  quality  Is  reactor  grade.  A  4A  or  13X 
molecular  sieve  drying  tube  Is  required.  A  filter  must  be  placed  between 
the  trap  and  the  Instrument.  The  trap  should  be  recharged  after  every 
third  tank  of  helium. 

4.2.2  Air:  Zero  grade  is  satisfactory. 

4.2.3  Hydrogen:  Zero  grade. 

4.3  Syringe;  Syringes  are  Hamilton  701N,  10  uL,  or  equivalent. 

4.4  Septa  will  be  of  such  quality  as  to  produce  very  low  bleed 
during  the  temperature  program.  An  appropriate  septum  is  Supelco  Hicrosep 
133,  which  Is  lef Ion-backed.  If  septum  bleed  cannot  be  reduced  to  a 
negligible  level.  It  will  be  necessary  to  Install  septum  swingers  on  the 
Instrument. 

4.5  Recorder:  The  recorder  of  this  procedure  must  be  capable  of  not 
lass  than  1  aV  ruTl -scale  display,  a  l-$ec  time  constant  and  0,5  In.  per  min 
chart  rate. 

4.6  Integrator;  An  Integrator  is  required.  Peak  area  measurement  by 
hand  Is  satisfactory  but  too  tlae-censuming.  If  manual  Integration  Is 
required,  the  method  of  ‘height  times  width  at  half  height*  Is  used. 

4.7  Columns; 

4.7.1  Preferred  column:  6  ft  x  1/3  In.  0.0.  stainless  steel  column 
of  lOX  OV-101  on  100/120  aesli  Supelcoport. 

4.7.2  Alternate  column:  6  ft  x  1/3  In.  0.0.  stainless  steel  column 
of  lOX  OV-1  (or  other  silicon  phase)  on  100/120  aesh  Supelcoport. 

4*3  Syringe  cleaner;  Hamilton  syringe  cleaner  or  equivalent  connected 
to  a  suitable  vacuum  source. 


5.0  REAGENTS 

5.1  Pentane;  *01  stilled- In-61 ass"  (reg.  trademark)  or  ’Hanograde"  (reg. 
trademark)~?or  standards  and  for  syringe  cleaning. 


0010  -  B  -  3 

Revision  0 
Date  September  1^86 


trider.jrf;)  or 


ohloric;^;  "3l3tmid-1n-Glass*  (r-;']. 
“ '  ■^cjnci-s^  crida-narx)  for  syrlrg*  ciaaning. 


o.J  SAJ^PLiN^i;  HANDLING  «N0  PJ^ESEaVATION 

6.1  Tha  sxtracts  ar?  concentratsd  in  a  Kudarna-Danish  evaporator  to  a 
volume  la3s  than  10  ral..  The  concentrate  is  then  quantitatively  transferred  to 
1  lO-mL  volumetric  flask  and  diluted  to  volume.  A  i-’^L  aliquot  is  takan  for 
both  this  analysis  and  possible  subsequent  GC/MS  analysis  and  set  aside  in  the 
sa.role  bank.  For  each  GC-TCO  analysis,  obtain  the  sample  sufficiently  in 
aavi.ice  to  allow  it  to  warn  to  room  ternperature.  For  example,  after  one 
analysis  is  started,  return  that  sample  to  the  sample  bank  and  take  the  next 

sciTipie. 


7.0  PRCCEDDRES 

7.1  Fatuo  and  checkout;  Each  day,  the  operator  will  verify  the 

following: 

7.1.1  That  supplies  of  carrier  gas,  air  and  hydrogen  are 
sufficient,  i.e.,  that  each  tank  contains  >  100  psig. 

7.1.2  That,  after  replacement  of  any  gas  cylinder,  all  connections 
leading  to  the  chromatograph  have  been  leak-checked. 

7.1.3  That  the  carrier  gas  flow  rate  ?s  30  +  2  aL/a1n,  the  hydrogen 
flow  rate  Is  30  +  2  ml/aln,  and  the  air  flow  rate“ls  300  +  20  mL/min. 

7.1.4  That  the  electrometer  Is  functioning  properly. 

7.1.5  That  the  recorder  and  Integrator  are  functioning  properly. 

7.1.6  That  the  septa  have  been  leak-checked  (leak-checking  Is 
effected  by  placing  the  soap  bubble  flow  meter  Inlet  tube  over  the 
injection  port  adaptors),  and  that  no  septum  will  be  used  for  more  than 
2C  injections. 

7.1.7  That  the  list  of  samples  to  be  run  is  ready. 

»  7.2  .detention  time  calibration: 

7,2.1  To  obtain  the  temperature  ranges  for  reporting  the  results  of 
the  analyses,  the  chromatograph  1$  given  a  rcnsal  boiling  point-retention 
*  time  calibration.  The  n-alkanes,  their  boiling  points,  and  data 

reporting  ranges  are  given  in  the  table  below; 
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n-haptane 

03 

39-110 

C7 

n-octane 

125 

110-140 

C3 

rs-nonana 

131 

140-160 

CO 

n-laeane 

174 

1.50-130 

CIO 

n-undacanu 

134 

120-2C0 

ai 

n-Qodacane 

214 

2C0-220 

C12 

n-tr1decane 

234 

220-240 

C13 

n-catrai'-'cane 

252 

240-260 

CI4 

n-;;;i:ntM^;c4ne 

270 

250-230 

C15 

n-hexisd£r,;:fie 

223 

23C-300 

Cia 

7.Z.2  5»r«parit1on  of  standards:  Preparing  a  aixture  of  the  C7-C1S 
alkanes  t?  required.  There  are  approacnes:  (1)  use  of  a  standards 
kit  (e.g.,  Polyscience  Kit)  ccntainlng  bottles  of  mixtures  of  selected  n- 
alkanes  ^;Mch  aay  be  csaabined  to  produce  a  C7>C15  standard;  nr  (2)  use  of 
bottles  of  the  Individual  C7-C16  alkanes  from  which  accurately  known 
voluiMfs  ««y  be  taken  and  combined  to  give  a  C7-C16  mixture. 

7.2.3  Procedure  for  retention  tiae  calibration:  This  calibration 
is  perfonaed  at  the  start  of  an  analytical  program;  the  mixture  is 
chromatographed  at  the  start  of  each  day.  To  attain  the  required 
retention  time  precision,  both  the  carrier  gas  flow  rate  and  the 
temperature  program  specifications  must  be  observed.  Details  of  the 
procedure  depend  on  the  instruaent  being  used.  The  general  procedure  U 
as  follows: 


7.2.3. 1  Set  the  progranmer  upper  Halt  at  250*C.  If  this 
setting  does  not  produce  a  column  temperature  of  250*u,  find  the 
correct  setting. 

7. 2. 3. 2  Set  the  prograomer  lower  limit  at  30*C. 

7. 2. 3. 3  Verify  that  the  Instniment  and  samples  are  at  room 
temperature. 

7. 2. 3. 4  Inject  1  uL  of  the  notlSrane  mixture. 

7. 2. 3. 5  Start  the  integrator  and  recorder. 

7.2. 3. 8  Allow  the  Instrument  to  run  Isothensally  at  room 
tsnperature  for  five  min. 

7. 2. 3. 7  Shut  the  oven  door. 

7. 2. 3. 3  Change  the  node  to  Automatic  and  start  the  temperature 
program. 

7. 2. 3. 5  Repeat  Steps  1-9  a  sufficient  number  of  times  so  that 
the  relative  standard  deviation  of  the  retention  times  for  each  peak 
is  <5X. 
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7.3  Rgsconse  c^llbntlon; 


7.3.1  For  the  purposes  of  a  Level  1  analysis,  re:;pon3e-quant1ty 
calibration  with  n-decane  Is  adequate.  A  lO-uL  volusne  of  n-dacane  Is 
Injected  •■‘r.to  a  tared  10  aL  volumetric  flask.  The  weight  Injected  Is 
obtained  ^r.d  the  flask  Is  diluted  to  the  mark  with  n-pentane.  This 
standard  contains  about  730  ng  n-decane  per  uL  n-pentane.  The  exact 
concentration  depends  on  temperature,  so  that  a  weight  Is  required.  Two 
serial  tenfold  dilutions  are  made  ^roa  this  standard,  giving  standards  at 
about  730,  73,  and  7.3  ng  n-decane  per  uL  n-pentane,  respectively. 

7.3.2  Procedure  for  response  calibration:  Tills  calibration  Is 

performed  at  the  start  of  an  analytical  prograa  and  monthly  thereafter. 
The  most  concentrated  standard  Is  Injected  once  each  day.  Any  change  In 
calibration  necessitates  a  full  calibration  with  riew  standards. 
Standards  are  stored  in  the  refrigerator  locker  and  are  made  up  monthly. 

7.3.2. 1  Verify  that  the  Instrument  Is  set  up  properly. 

7. 3. 2. 2  Set  electrometer  at  1  x  10*10  A/mV. 

7. .1.2. 3  Inject  1  uL  of  the  highest  concentration  standard. 

7. 3. 2. 4  Run  standard  temperature  program  as  specified  above. 

7. 3. 2. 5  Clean  syringe. 

7. 3. 2. 6  Hake  repeated  Injections  of  all  three  standards  until 
the  relative  standard  deviations  of  the  areas  of  each  standard  are 

r.x. 


7.4  Sample  analysis  procedure: 

7.4.1  The  following  apparatus  Is  ’•equired: 

7. 4. 1.1  Gas  chromatograph  set  up  and  working. 

7. 4. 1.2  Recorder,  Integrator  working. 

7.4. 1.3  Syringe  and  syringe  cleaning  apparatus. 

7.4. 1.4  Parameters:  Electrometer  setting  Is  1  x  lO'^O  A/mV; 
recorder  Is  set  at  0.5  In. /min  and  1  mV  full-scale. 

7.4.2  Steps  In  the  procedure  are: 

7. 4.2.1  Label  chromatogram  with  the  data,  sample  number,  etc.  » 
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7. 4. 2. 2  Inj2Ct  saqpi«. 

7. 4. 2. 3  Start  Integrator  and  recorder. 


7. 4. 2. 4  After  isothermal  operation  for  5  min,  begin 

temperature  program. 

7. 4. 2. 5  Clean  syringe. 

7. 4. 2. 6  Return  sample;  obtain  new  sample. 

7. 4. 2. 7  When  analysis  is  finished,  allow  Instrument  to  cool. 

Turn  chromatogram  and  Integrator  output  and  data  sheet  over  to  data 

analyst. 

7,5  Syringe  cleaning  procedure; 

7.5.1  Remove  plunger  from  syringe. 

7.5.2  Insert  syringe  into  cleaner;  turn  on  aspirator. 

7.5-3  Fill  pipet  with  pentane;  run  pentane  through  syringe. 

7.5.4  Repeat  with  methylene  chloride  froa  a  separate  pipet. 

7.5.5  Flush  plunger  with  pentane  followed  by  methylene  chloride. 

7.5.6  Repeat  with  methyl ene  chloride, 

7.8  Sample  analysis  decision  criterion;  The  data  from  the  TCO  analyses 
of  organic  extract  and  rinse  concentrates  are  first  used  to  calculate  the 
total  concentration  of  C7-C16  hydrocarbon-equivalents  (Paragraph  7.7.3)  In  the 
sample  with  respect  to  the  volume  of  air  actually  saevled,  I.e.,  ug/3p.  On 
this  basis,  a  decision  is  made  both  oh  whether  to  calculate  the  quantity  of 
each  n-a^kane  equivalent  present  and  on  which  analytical  procedural  pathway 
will  be  followed.  If  the  total  organic  content  Is  great  enough  to  warrant 
continuing  the  analysis  —  >500  ug/sH  —  a  TCO  of  less  than  75  ug/a^  will 
require  only  LC  fractionation  and  gravimetric  determinations  and  IR  spectra  to 
be  obtained  on  each  fraction.  If  the  TCO  is  greater  than  75  ug/nP,  then  the 
first  seven  LC  fractions  of  each  sample  will  be  reanalyzed  using  this  seme  gas 
chromatographic  technique. 

7.7  Calculations; 

7.7.1  Soiling  Point  -  Retention  Time  Calibration:  The  required 

data  for  this  calibration  are  on  the  chromatogram  and  on  the  data  sheet. 

The  data  reduction  1$  performed  as  follows; 

7. 7. 1.1  Average  the  retention  times  and  calculate  relative 

standard  deviations  for  each  n-hydrocarbon. 
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7.7. 1.2  3ver:;t7s  reiiitlon  as  abscissae 

ncrnal  boiling  coints  as  ordl.naias. 

7. 7. 1.3  Draw  In  calibration  curve. 

7. 7. 1.4  Locati  and  record  retention  times  corresonding  to 

boiling  ranges  90-100,  110-140,  140-160,  160-120,  1SC-2C0,  200-220, 

220-240,  240-260,  260-280,  280-300*C. 

7.7.2  2asponse*aaount  calibration:  The  required  data  for  this 

calibration  are  on  t.he  r.hrcmatogran  and  on  the  data  sheet.  The  data 
reduction  Is  performed  as  follows; 

7. 7.2.1  Average  the  area  responses  of  each  standard  and 
calculate  relative  standard  deviations. 

7. 7.2.2  Plot  response  (uvsec)  os  ordinate  versus  ng/uL  as 
abscissa. 

7. 7. 2. 3  Draw  In  the  curve.  Perform  least  squares  regression 
and  obtain  slope  (uV*sec*uL/ng) . 

7.7.3  Total  C7-C16  hydrocarbons  analysis:  The  required  data  for 

this  calculation  are  on  the  chromatogram  and  on  the  data  sheet.  The  data 
’’Eduction  Is  performed  as  follows: 

7. 7.3.1  Sum  the  areas  of  all  peaks  witijin  the  retention  time 
range  of  Interest. 

7. 7. 3. 2  Convert  this  area  (uV*$ec)  to  ng/uL  by  dividing  by  the 
weight  response  for  n-decone  (uV*sec.uL/ng}. 

7. 7. 3. 3  Multiply  this  weight  by  the  total  concentrate  volume 
(10  »L)  to  get  the  weight  of  the  C7-C16  hydrocarbons  In  the  sau^le. 

7. 7.3.4  Using  the  volume  of  gas  saopled  or  the  total  weight  of 
sample  acquired,  convert  the  result  of  Step  7. 7. 3. 3  above  to  ug/^. 

7. 7. 3. 5  If  the  value  of  total  C7-C16  hydrocarbons  from  Step 

7. 7. 3. 4  above  exceeds  75  ug/»J,  calculate  Individual  hydrocarbon 
concentrations  in  accordance  with  the  Instructions  In  Paragraph 

7. 7. 5. 5  below. 

7.7.4  Individual  C7-C16  n-Alkane  Equivalent  Analysis:  The  required 
data  from  the  analyses  are  on  the  chronatogram  and  on  the  data  sheet. 
The  data  reduction  Is  performed  as  follows: 

7. 7. 4. I  Sum  the  areas  of  peaks  In  the  proper  retention  time 
ranges. 


0010  -  8  ^  8 


Revision  _C _ 

Date  September' 


B-IC3 


y.lA.Z  Convart  araas  (uV*sec)  to  ng/uL  by  dividing  by  ths 
proper  weight  response  {uy*$ec*uL/ng) . 

7. 7. 4. 3  Multiply  each  weight  by  total  concentrate  volume  (10 
aL)  to  gat  weight  of  species  In  each  range  of  the  sasple. 

7. 7. 4. 4  Using  the  voluae  of  gas  sampled  on  the  total  welght^of 
sample  acquired,  convert  the  result  of  Step  7. 7. 4. 3  above  to  ug/sa^. 

3.0  QUALITY  CCHTSOL 

3.1  Appropriate  QC  Is  found  In  the  pertinent  procedures  throughout  the 
method. 


9.0  METHOD  PERFORMANCE 

9.1  Even  relatively  comprehensive  error  propagation  analysis  Is  beyond 
the  scope  of  this  procedure.  With  reasonable  care,  peak  area  reproducibility 
of  a  standard  should  be  of  the  order  of  IX  RSD.  The  relative  standard 
deviation  of  the  sum  of  all  peaks  in  a  fairly  complex  waste  might  be  of  the 
order  of  5-lOX.  Accuracy  Is  more  difficult  to  assess.  With  good  analytical 
technique,  accuracy  and  precision  should  be  of  the  order  of  10-20X. 


10.0  REFERENCES 

1.  Emissions  Assessment  of  Conventional  Stationary  Combustion  Systems; 
Methods  and  Procedure  Manual  for  Sampling  and  Analysis,  Interagency 
Ene.'gy/Envlronnental  RSD  Program,  Industrial  crvlronmental  Research 
Laboratory,  Research  Triangle  Park,  NC  27711,  EPA-6GG/7-79-C29a,  January  1979. 
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lirraoB  5— DErtXMsx.noM  or  F’AnvicTiAit 
J^,£IiiiOJ»i  »IOM  STAIIOMUIT  SotTtCM 

1.  .®nnnpi«  and  ASfPltcaMluv 

1.:  Pnuciple.  ?irxJcuJ»pe  ruijtrr  li  with- 
drawn  looitinecictUF  from  tnt  iciiire 
ooiircied  on  a  tlta  fiber  filter  ,T~.Alnttlned 
Ai  A  temperature  m  the  rante  of  !Mrl4’  C 
(-43=iS'  F)  or  such  other  lemperirure  u 
specified  by  an  ipplicable  lubpin  of  the 
ttanaard*  or  approved  by  Aaainufrator. 
U.3.  2nvtrohmental  Protection  Agency,  for 
a  particular  application.  The  particulai* 
maaa.  which,  inciuiltt  any  mitenaJ  that  con- 
de.'tsea  at  or  aoove  the  filtration  tempera¬ 
ture.  A  determined  'rravimetricaJly  wfur  re- 
..TiovaJ  of  uneomomed  water. 

1.2  Applicability.  Thu  method  is  applica¬ 
ble  for  the  determination  of  par’icuiaie 
emusions  from  stationary  aources. 

2.  AppdnUua 

2.1  Sacspimi  Train.  A  achematlc  of  the 
aamplma  tram  uaed  m  thia  method  la  ahoem 
in  Pirure  ^l.  Como'.ete  coiuiruciion  deulli 
are  r-»en  in  APTC-dS*!  (Citation  2  m  Blbli- 
cartphyh  comnereial  raodela  of  this  tram 
a.-c  aiao  available.  Por  ehaneea  from  APTO- 
0531  and  for  ailowauU  modlfleatioru  of  the 
train  anown  In  Pifure  i-1.  aec  the  followmf 
suoaectiaeu. 

The  ooeratmt  and  malnunanct  praee- 
dura  for  the  aaispUnc  tram  are  deacrlbed  m 
.t'TO-oSI*  (Cltatloi,!  3  In  P'blioiraohy). 
Since  correct  uieitc  u  unpofrani  in  obtam- 
in«  valid  reaulU,  all  uacra  mould  ra.-d 
APTD-0S76  and  adept  the  ooeratm*  and 
ntarnienarme  procedurea  otttUned  m  it. 
unJeaa  ctherwlae  apeellled  horeu.  The  tam- 
pl'ht  traan  corAisu  of  the  foUoarmc  eomp» 
nenta: 


2.1.1  Probe  Vorsle.  Stainlisa  steel  (i:5) 
or  {lata  with  sharp,  taoered  leading  edge. 
The  angle  of  uper  shall  be  oo*  and  the 
taper  snail  be  on  the  outside  to  preserve  a 
constant  mternal  diameter.  The  probe 
nozile  shall  be  cf  the  bucton-hoog  or  elbow 
tiuign.  unlisi  otherwue  specified  by  the  Ad¬ 
ministrator.  If  .made  of  stainlea  steel,  the 
noszle  snail  be  constructed  from  seamless 
tusinr  other  mau-rtaa  of  construction  may 
be  iised.  subject  to  the  approval  of  the  Ad¬ 
ministrator. 

A  lange  of  nozzle  sizes  suitable  for  Isokin¬ 
etic  rampUng  should  be  available,  e.g..  0.32 
to  1.27  cn.  ( va  CO  ig  m.)— or  larger  if  higher 
volume  st_iplliig  trams  arr  used— inside  di¬ 
ameter  (ID)  nozzles  m  lacrements  of  O.ia  cm 
(Vt<  m.).  Each  noaie  shall  be  calibrated  ac- 
corrlmg  to  Che  procedures  outlmed  In  Sec¬ 
tion  5. 

2.1.2  Probe  tuner.  Borosilicate  or  quartz 
glass  tuomg  with  a  neatmg  system  capable- 
of  .mamtauung  a  gas  temperature  at  the  exit 
end  during  samplmg  of  120=14*  C  (243=25* 
F).  or  such  other  temperature  as  specified 
by  an  appUc^ie  subpart  of  the  standards  or 
approved  by  the  Admmutrausr  for  a  par¬ 
ticular  appllcauota.  (The  tester  may  opt  to 
operate  the  equipzaent  at  a  temperature 
lower  than  that  specified.)  Since  the  actual 
temperature  at  the  outlet  of  the  prooe  is 
not  usually  moniured  duruig  tampiijuc. 
probes  constructed  aobordint  to  APTD-0531 
and  utilizing  the  caubrauon  curves  of 
APTO-0573  (or  calibrated  according  to  the 
nrocedure  outlined  in  APTD-(}573)  will  be 
considered  aceeotaole. 


SUher  borosillcace  or  quartz  glaai  probe 
liners  may  te  used  for  stack  temperatures 
up  to  about  480*  C  (900*  P)  quartz  liners 
Shall  be  used  for  temperatures  between  480 
and  OOO*  C  OOC  and  1.8S0*  F).  Both  types  oi 
liners  may  be  us-.’d  at  higher  temperatures 
than  specified  for  short  pe  -.ods  of  time,  sub¬ 
ject  to  tbs  ipproviu  of  the  Admintstrawr. 
The  softening  temperature  for  borociiicate 
IS  320*  C  !  1,508*  F).  and  for  quartz  it  is  1.500* 
C  (2.732*  7). 

'8fhenever  practical,  every  effort  should 
be  made  to  use  borosillcate  or  quartz  glass 
prob-'  .  ners.  Alternatively,  metal  liners 
(e.g.,  318  .tainiess  steel.  Intoloy  325.'  or 
ocher  corrosion  resp.tant  m  aia>  made  of 
seamless  tubing  may  be  used,  suolect  tc  Che 
approval  of  the  .Vdmmtstrator. 

f.1.3  Pitot  Tube.  Type  3.  as  described  In 
Section  2.1  of  .Method  2.  or  other  device  ap- 
pn  ved  by  the  Admmutrator.  The  pitot  tube 
.mail  be  attached  to  the  probe  (as  sho  vn  m 
Figure  5>1)  tc  allow  constant  monituntig  of 
the  itacx  gas  veloci’y.  The  Impact  (high 
pressure)  opening  piane  of  the  pitot  tube 
shall  be  even  with  or  above  the  nozzle  entry 
plans  (see  Method  2.  Figure  2-8bi  during 
samplmg.  The  Type  3  pitot  tube  assembly 
shall  nave  a  known  coefficient,  deterramed 
u  outlined  m  Section  4  of  Method  2. 


•Ment'on  of  tradr  names  or  specific  prod¬ 
uct  -oes  not  cdrur.l'.ute  endorsement  by  the 
Spvlronraental  Protscticn  Agency. 


rirurv  t-t.  Partlcutou  aanpllng  irslA. 
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I.I.*  DiJfertntu  Prfuurt  Giuije.  !r;- 
niAiiometer  or  squivMeni  device 
u  ceicrSed  in  Section  :.2  of  Method 
I  One  tatncaeter  sniil  o«  used  or  velocity 
Vila  (dj)  redding,  ind  the  other,  for  onfice 
lUferenii*  preuure  .■e»(llh*i. 

:.;.i  .i^ter  .Holder.  3oroiillc»te  efij*. 
vit.h  4  i'.u»  fnt  filter  lusport  ina  a  silicon* 
"dsser  iuaet.  Other  mtienaU  of  constrcc- 
■lOn  (e.*..  stiinJea  steel.  Te.^lon.  Viton;  may 
:e  Uied.  snoiect  ’O  soprovij  of  the  AcjeuilI- 
ntor.  The  holder  desijm  shall  provide  a 
lositive  seal  against  leaxage  from  .he  out- 
ide  or  around  the  .'liter.  T/.e  noicer  snail 
:e  attached  immediately  at  the  outlet  of  the 
irobe  lor  cyclone,  it  used). 

:.:,J  Filter  Heaiin*  System.  Any  heatin* 
.ystem  capanle  of  .mamtaminf  a  lerr.cMira. 
ure  arouh.d  the  filter  nolaer  duruif  saro- 
Jluhf  of  120  =  H'  C  F).  or  such 

itner  temperature  aa  sowifled  by  an  appli- 
laole  suopart  of  the  standards  or  approved 
:y  the  Admatustrator  for  a  particular  appli- 
ation.  Alternatively,  the  tester  may  opt  to 
rperat*  the  eduipment  at  a  temp'ratur* 
ower  than  that  specified.  A  temperature 
:auge  capable  of  meaaunhg  temperature  to 
•nthin  3'  C  ($.4*  F)  shall  be  installed  so  that 
he  temncrauire  arcund  the  fUCer  holder 
an  t)fe  reiT'fated  and  raoiutored  dunng  sani- 
iUn(.  Heeima  syite.ma  other  then  the  an* 
howTi  in  .VPTD-OSIl  may  be  used. 

1.1.7  Condenaer.  The  foUoivine  syiiem 
hall  bC'  uaed  to  deiermui*  the  staca  ras 
nouturc  contenc  Pour  impuigert  ccnnected 
h  senes  vlUs  leaJt-fre*  greurd  glaai  flttino 
ir  any  similar  leaa-free  ncn-cuniarsmaunt 
ittlho.  The  first,  tht'd,  and  feurtn  un- 
lingers  shall  be  of  the  Grtenc'irt-Sraith 
lesign.  modified  by  repiecuig  '-he  '.ib  a'.th 
.3  cm  (A  m.)  iI3  glass  i'jo«  e.ttendlns  to 
bout  1.3  an  <  H  in.J  from  the  hoito.-n  of  tn* 
lata.  The  seeood  imoingei'  man  ce  of  the 
ireennuri-Sraith  dettvn  «uii  the  standard 
Ip.  .Mtxui: cations  (*.(..  uaiciii  F.cxibie  con- 
lectiohs  .'jcteeeri  the  implnrert.  ustiiy  .'aata- 
lals  other  than  gless.  or  using  ilexibl* 
acuum  lines  to  connect  the  filter  holder  tu 
h*  condenteD  may  be  used,  sublect  to  ih* 
ppmval  of  the  Adnuniatrator.  The  dm  and 
econd  Irapinxers  snail  contain  itnovn  ouao- 
Ities  of  erater  'fSectlon  4.1.3).  the  third  mall 
«  empty,  ansi  the  fourth  shall  consaih  a 
hosm  veiihl  of  sllles  get.  or  equivalent 
aiccsnt.  A  ir.ermometer.  capeel*  of  mesa- 
nr*  tempenuii:  ’r>  eithln  l‘  C  (2*  ?)  >nall 
«  oiaced  at  t.ne  ooiist  n'  the  fourth  Imping- 
r  for  raonjuir.isg  vu.r.''W.v 

AUemaiiveir.  any  svt.'.-n  that  cooli  ’he 
unpl*  gas  tmam  and  t!ic'ea  rncaauremenl 
■f  the  vater  conrenjud  snd  moisture  leae- 
ng  the  eondemer.  earn  lO  viliun  1  .ml  or  1  » 
oay  be  uaed.  suolect  to  the  »pprq*aj  of  t.ie 
Idmiruitraior.  Acceptable  meana  are  to 
neasur*  the  cunuensed  water  cituef  gs'ss't- 
netneafiy  or  Tolumetncally  and  to  meMw* 
he  moisture  leavsn*  the  condenser  oy  (1) 
nomtonng  'Jie  teraperalius  and  oresa’ir*  at 
he  exit  of  the  condenaer  and  'using  Dalton'i 
ast  of  paniai  presaures:  or  i,1)  paaimg  .he 
ample  has  stnesm  through  a  tared  sules  .rot 
or  eduivaJeot  deeiorantl  irao  wim  exit 
ases  Kept  belov  rO’  C  lit*  ?)  and  detensitr- 
ng  the  weight  CHirt. 

If  mesoa  oihat  than  silica  gel  are  uaed  to 
letermin*  the  arnouju  of  molatur*  leaving 
he  condenser.  It  is  recommended  mat  uUls 
el  (or  eouiraleui)  stlU  be  u/ed  uetwae-s  -.he 
ondenuer  system  and  pump  lo  prevent 
soiitur*  condenaation  lti  me  pump  and  me- 
*nhg  detness  and  to  acoid  tne  neveS  lo  'oaKe 
onrectlona  for  moutur*  la  the  metered 
olume. 


Morr  :f  a  ietermmatlon  o.  the  -*rt;q-j. 
'.ale  .matter  couseted  'u  tne  unp'ngers  u  oe- 
iired  ;n  addition  to  .moisture  untent.  the 
mpir.aer  lysttm  ae*c.ih*d  apoyo  snail  t-e 
used,  without  mocLflcation.  Indiviiual 
blatej  dr  control  ugencies  reduirtng  this  a- 
.'crmation  s.bail  o*  contacted  u  to  the 
sample  recovery  and  cnalysis  of  the  mpthe- 
er  contents. 

2.1.3  Metering  System.  Vacuum  gauge. 
!eax-free  puinp.  thermometers  capaOle  of 
measurmg  temperature  to  anthin  3*  C  (5.1* 
P).  dry  gas  meter  capable  of  measuring 
volume  to  within  2  percent,  and  related 
equiptaent.  u  shown  in  Figure  5-1.  Other 
metering  systems  capable  of  maintaining 
sampling  rates  within  10  percent  of  Ltoainc- 
tle  and  of  deiermirung  sample  volume*  to 
wtihm  2  percent  may  be  used,  subject  to  the 
loproval  of  the  Aominutrator.  When  the 
metering  system  Is  used  in  conjunction  with 
a  pitot  tube,  tne  system  snail  enable  cnecu 
at  IsoKlnetlc  rates. 

Sampling  trains  utUlzlhg  metering  sys¬ 
tems  designed  far  higher  flow  rate*  than 
t.hat  deenbed  In  AJTD-05*!  or  AFDT-0575 
may  be  used  provldtd  that  'he  saectilca- 
tions  of  this  method  an  mst. 

2.1. J  aaroraeter.  Mercury  anercld.  or 
other  barometer  capaol*  of  measunr.g  ai- 
.mosphenc  pressure  to  within  ^5  nun  Ug 
(0.1  in.  Hfl.  In  many  case*  in*  baroaicuie 
reading  may  be  obtained  from  a  nearby  na¬ 
tional  weather  service  station.  In  wnich  case 
the  station  value  (which  is  the  absolute  ber- 
omeine  pressure)  shall  be  redueited  and  an 
adjustment  for  elevation  differences  be¬ 
tween  the  -weather  station  and  aunpilng 
point  shall  be  epplicd  at  a  rate  of  minus  221 
mm  Hg  (0,1  .n.  rfg)  per  30  m  (lOO  it)  eleva¬ 
tion  increase  or  vice  versa  for  elevation  >le- 
crease. 

2.1.10  Cu  Density  Determination  Equip¬ 
ment.  Temperature  sensor  and  pressure 
gtug*.  as  described  m  Sectlona  2.3  and  2.4  of 
Method  2.  and  gag  ansiyter.  if  necessary,  as 
desenbed  In  .Method  J.  The  umperature 
tensor  shall,  preferably,  be  permanently  at- 
laciied  to  tne  pitot  tube  or  sampiOig  probe 
lo  a  fixed  conflguradon.  such  that  the  tip  of 
the  sensor  extend*  beyond  the  leading  ecg* 
of  the  probe  sneaih  and  dees  not  touch  anr 
metal.  AilemaUvely,  the  sensor  may  be  as- 
tac.hed  Just  prior  to  use  In  the  field,  ffote. 
however,  that  if  the  temperature  sensor  1* 
ttcai.ne-1  in  the  field,  me  sensor  must  b* 
piscwu  m  Kb  Interference-free  arrangemeot 
with  reipcit  to  the  Type  3  pitot  tub*  open- 
inn  'see  Vethod  2.  Figure  2-7).  As  a  second 
allemaci'.e.  If  a  difference  of  not  more  thaa 
I  percent  us  the  average  veloaty  meature- 
r.qcnt  s  to  be  Iniroducetl.  the  temperature 
gauge  need  not  be  attached  to  the  probe  or 
pitot  tube  (TTils  alternative  Is  subject  lo  the 
sppruvai  of  the  .Administrator.) 

2.2  bampls  Re-rovery.  The  following 
Items  are  needed. 

2.2.1  Probe-Liner  and  Probe-Nossle 
Onunea.  .*fylon  bnsUe  bnuhs*  with  stain- 
leas  steel  wire  .handle*.  The  probe  bmen 
shall  .have  exteniloo*  (at  Icaat  as  long  **  thd 
probe)  of  srainlcm  steel.  Nylon.  Tellon.  or 
sinularly  inert  raacertal.  TTie  brusne*  in*ll 
be  properly  sued  and  shaped  to  brush  out 
the  probe  liner  and  nocafe. 

s.2.2  TTasn  Sollies— Two.  Olaaa  wash 
bottle*  are  recqmmended;  polyethylen* 
•tan  bottle*  may  oe  used  at  th*  option  of 
th*  tester.  It  Is  recommended  that  acsion* 
not  be  stored  In  polyetnyleod  bottle*  tor 
longer  than  a  monUt. 


2.2.3  C:ua  ~i.nple  .'jtorrge  Contsir.en 
Chrmlcaily  -ciistsnt.  uorosllicate  fliss  bot 
ties,  far  ic.itohe  rijtnes.  103  mi  or  iCoO  ml 
Screw  cap  ;xer*  snail  either  “le  rubber 
oacxcd  Tfflcn  or  iniU  be  constructed  to  u 
IS  at  'etJt-.'re*  ind  resuiuni  to  chenica, 
Atticx  by  acetone.  i-Varrow  mouth  glass  bot¬ 
tles  have  been  found  to  be  Irsi  prone  to 
leaxage.)  Aitemitiveiy.  polyethylene  bottle* 
may  oe  used. 

2.2.1  .^et.-l  Djhes.  For  fl'.'.er  samples, 
giias  or  polyethylene,  unless  otherwise  spec- 
ifl.-d  by  the  Ad-ministi^tor. 

2.2.3  Graduated  Cyllrider  and/or  Bal¬ 
ance.  To  megure  conoensed  water  to  within 
1  .-nJ  or  1  g.  Graduated  cylinders  stiaU  have 
sucdlvtsions  no  greater  than  2  ml.  .Most  lab¬ 
oratory  balance*  are  capable  of  weighing  to 
the  nearest  0,3  g  or  less.  Any  at  these  bal¬ 
ance*  u  suitable  or  use  here  and  in  Section 

2.3.1. 

2.2.d  Plutlc  Storage  Container*.  Air¬ 
tight  container*  to  score  silica  geL 

2.2.7  Funnel  and  Rubber  Follceman.  To 
aid  in  irans.er  of  silica  gel  to  container  not 

2.2J  Funnel.  Clas*  or  polyethylene,  to 
aid  111  asmpi*  recovery. 

?  h  Analyii*.  IMr  analysis,  the  following 
eduipmant  is  needed. 

2Ji.l  Glass  -Weigning  DIsha*. 

X3.2  Dvauoator. 

721.1  vLdSirUchl  Td  mcasiir*  to 

within  0. 1  mg. 

2.3.4  Balaoo*.  To  mcsuur*  to  enthin  OJ  g. 

221 J  Besuun.  250  caL 

'L3.g  Hygrometor.  To  measure  th*  rel»- 
tl-ve  aumidlty  oi  th*  Ishoratory  envuoo- 
meul. 

U.7  Tecjpemur*  (Gaug*.  To  measur* 
th*  teoaparatur*  of  th*  Ishoratory  eonron- 
mtoL 

3.  Teapeags 

3.2  •-tanypiiMf  Th*  reagenta  usad  In  saia- 
pUng  ara  as  loUoirc 

3.1.1  FQtera.  OUa  flbar  niUra.  without 
orginie  btndar.  ea/ublUhg  at  least  99.95  r*r- 
csiit  efficiency  (<0.05  pereeat  panetratlon) 
on  OJ-microo  uloctyl  pbthalata  xmosa  parO- 
clea.  Th*  (UUr  efDdeney  teat  shall  b*  coo- 
ducted  Us  aooordaooa  with  A^TM  standard 
method  D29Sg-Tl  (Reapproeed  197S)  (Incor¬ 
porated  by  referenew  sea  I  60.17),  Teat  data 
from  the  suppher's  quality  control  progrun 
AT*  sufficient  ter  uua  purpoaa.  In  sourcos 
coobainins  SOi  or  30>.  th*  filter  raiuerlal 
must  :*  of  a  typ*  that  la  unmetive  to  SOa 
cr  SOk  Clutloa  1C  Us  tiecUon  7  ftlbllogra- 
phy,  may  b*  used  to  aalect  tha  sppropnat.* 
lUUf. 

3.L3  aojcd  (GeL  iixflratlng  typ*;  I  to  19 
mean.  U  prenoualy  used,  dry  At  175*  C  (3.50* 
F>  for  2  houia.  New  siUca  gel  may  b*  used  as 
received.  .titenuUlvely.  other  types  of  deaic- 
caou  (edul valent  or  better)  may  be  used, 
subject  to  tha  approval  of  th*  Adminlstr^ 
tor. 

3.1.1  Water.  Whea  aoalyiia  of  the  mat*- 
rial  caught  Ui  th*  impUsgen  la  re(sulred.  dls- 
tlUid  water  shall  be  uaed.  Run  blanSs  prior 
to  ilvid  use  to  -II— !"-«.«  a  high  bland  on  test 
samolesL 

3.1.4  Cruahed  loa. 

3.1  J  .'Ttopcoct  Greaea.  Aoatona-lneolubl*. 
beat-etahl*  sUlcoo*  greaaa.  -Thl*  u  not  neces¬ 
sary  U  icrew-oa  (snnectoia  with  Teflon 
sleeves  or  r.lmilar.  are  usad.  Alternatively, 
other  types  cl  itopeocd  greaaa  may  b*  used, 
sublect  to  the  approTti  of  the  Administra¬ 
tor. 
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ti.  Rowvtr.  •  iu«R*r  !imx4*  t%t» 
uumA  ta«  iwww  aaail  eiuiar  Ui« 

1«UM«  tvm  aad  ^aa  to  eorrset  th«  ulbpw 
voiuoM  M  iA««B  ia  Sacuoa  oi  tOM 
iMUioA  or  a&aU  «m4  tte  i*iBp»n«  nia. 

toUBMUAMH^r  Afiflf  OCMB0OtttBft  CfUUlBMk 

io«K<t:oeu  art  npitoaol:  li  Mca  laak-cboeiu 
MU  doao.  UM  ormodiii*  otirimod  la  Soeciaa 
oaovo  laaii  aa  umC 

4.1.4J  rwi^aai  laak-CbaeL  A  loak* 
efMcK  a  aoaduary  •(  SA«  ‘waduaoa  o/ 
cacii  r.4aioiir>  nin.  Tho  loakcAoet  *itaU  b« 
dam  in  mcwomuo  «iUl  Um  pmoMnim  oitv 
Itaoa  la  deetica  eseooc  uat  It  taall 
bo  eomtuKaii  u  «  •aeutui  oqual  ta  or  imo- 
er  than  Um  «taoiai»m  tWim  roocAod  ounai 
Uit  Mwoiina  rua.  U  too  lookan  roto  a 
found  to  bo  00  oootor  Uua  O.OOOAI  laVmla 
(0.03  etmt  or  4  tonoat  or  tat  aMrMo  aun* 
pllac  nu  «vaie&«rx.‘  a  Iom).  Um  reouiu  oro 
oeeepuaM.  oad  oo  gorractura  cood  bo  aa* 
pitod  to  UM  tout  roluOM  o<  dry  «m  OMUraC 
U.  bo«M««r.  »  bigiitr  ItaJuoo  rut  a  ob* 
taUMd.  can  taoior  .aaU  titlMr  roeord  tao 
icafeodo  raid  aad  eorraet  tho  uoaplo  voluaM 
ao  itieara  ia  Soettan  4.3  of  tha  aathotL  or 
shaU  void  Um  aaaipilnd  rua. 

4.U  PdrueutaM  Traia  Ooormuoa 
Ovram  um  Mraaum  nta.  sMUiutia  aa  ao> 
iuaoue  aoMOUao  naa  (otuvia  lO  poreoat  of 
triM  looklaotie  uataaa  oUMnnoa  apaetllod  by 
tho  AdatoMuacori  aad  a  tompcraturo 
amiad  um  (Uta  of  I30ai4‘  C  (34«s3a’  n. 
or  Mwa  oUHr  toaatwratwa  aa  apaotflad  by 
aa  apalUabla  atbpart  of  tao  ttaadarda  or 
appiavod  by  tha  AdMaUatraior. 

Vor  aaalinta.  roeord  tho  dau  rodutrod od 
a  data  ahaot  aoch  aa  the  ooa  aha««  la 
ntiBo  So  aura  to  record  tho  iatttai  dry 
tM  atatar  raadin  naoord  the  dry  tM  OMtar 
mdtaai  u  tho  bodtaaia*  aad  aad  of  aaeh 
aaiiiiiliw  thao  flauodMac,  ohaa  ehaono  la 
floor  nuoo  an  aado.  baton  and  aftar  aoch 
load  ahooh.  aad  »aaa  aaawHoc  it  luiitad 


Taka  otnar  raaoinn  reoutfao  sy  rtrira  S-} 
at  laaat  onca  u  each  lampia  somi  ounno 
aaea  uom  mcromant  and  addutoiiai  read* 
iflca  «han  siaiufleani  cnanoaa  (30  pamnt 
ranaciott  in  yalac>tr  head  readiaotr  naceatl* 
tau  addiuoaoi  adiuataonta  lo  (law  lau. 
Lovot  and  aoro  rho  manotwr.  Baeauao  tho 
OMoeoiotor  icvai  aad  aare  na  drift  duo  to 
vtbrauona  and  coMptratitn  ebaataa.  aaka 
panodte  ehaefca  d>nnc  Um  tiavoraa. 

Claaa  tho  porthoMa  pnor  to  the  coat  rua 
ta  roiitirnioa  thr  chaaoo  of  MwipHni  dapeatt* 
ed  matonak  To  bofia  MaapUaf.  mwvt  the 
nocEla  oM.  vorify  that  m  tutor  and  prabo 
haatiRf  trauma  an  up  to  tcaMUrattm.  and 
that  tha  pitot  tube  tad  pnbo  an  pnpariy 
PbaiUoncd.  Pottuoa  tha  nooM  u  tho  tim 
traverM  pomt  with  tha  tip  pouuihf  curaetly 
into  tho  taa  nroam.  Immadtauly  start  tha 
pump  tad  adluat  tha  (low  to  ttecUMUe  eoa* 
eUUeaa.  Nemegnpha  an  avaiiaoia.  arblch 
aid  ta  taa  npid  adjuatmam  of  tho  laekiaotM 
nmpUnt  rato  •lUiaut'  eaeaaom  aempuio> 
ttohh  Than  aomoynpha  an  daaumd  (or 
uaa  «hao  tho  Typo  a  pttat  moo  eootfleMat 
la  O.UxO.03.  and  tha  stack  aaa  totuvalant 
denaity  (dry  taoMeular  oaidhti  la  ntial  to 
7$*4.  Afn-0S7i  dttaUa  UM  proaodun  far 
uaiavi  UM  iMmotrapha.  If  ev  aad  J6  an  out* 
dda  tho  ahovo  tcatad  nngn  da  nat  tMi  tho 
aomenapha  unlaaa  appnptiau  ttopa  (aaa 
atattoa  7  m  aibilomohyi  tn  taioh  to 
eomponoau  far  tho  dormiarm. 

WfMfl  thoatoak  la  undir  dpaaMbat  naaa* 
tin  promwn  (tMght  af  Impumor  aum*. 
takt  (an  U  doaa  Un  caana  adiuat  vain 
btfon  MaMtlac  UM  pnbo  IMO  UM  aiaak  to 
pnvont  «atar  froaa  backtap  ttw  tha  fltuy 
hoidar.  U  aaeamary.  tha  panp  may  U 
turnad  oo  onth  Um  ooona  adtw  nin 


When  ’J*e  prehe  u  in  poaiuon.  tilocx  c 
tne  opeRn.^  around  the  prooc  and  poruie 
to  prevent  uarepreaentative  tUluuon  of  u 

aaa  atreaob 

Trmvcm  (he  «aek  nma  eertica.  aa  r 
ouired  by  Method  1  or  aa  (peetued  by  u 
Admmiatrator.  aetno  careful  not  to  bus 
the  probe  noctle  into  the  alack  eaUa  vhe 
lampUao  near  the  waits  or  when  remove 
or  tnaortukc  the  prooc  ihreuih  the  per 
hoiaa:  this  mtnlmrtai  the  ehanot  of  exuic 
UM  dcpoatud  maiertal. 

Durthf  Um  ton  run.  ouka  periodic  adlua 
menu  to  keep  the  icmpcnturc  around  ui 
filler  holder  at  the  proper  level:  add  mor 
ice  and.  if  nooeanry.  lalt  to  maintam  a  tea 
perature  of  lam  than  30*  C  (M'  F)  at  Ui 
eoadeaacr/iUica  cel  ouUet  Alao.  penodieo. 
ly  chack  the  level  and  ion  of  tho  manoou 
ur. 

U  tho  pramun  drop  aeiuot  Um  tutor  bi 
ec-a«a  tao  blch.  matlao  laoUBotie  tameiin 
difficult  to  *"***’'*'"  Um  tutor  mar  be  n 
plaead  us  the  mldn  of  a  eaaapM  nia.  U  i 
roeommendad  that  anoUicr  eoaMleu  fUtc 
awambly  ba  uaad  rather  than  aftainnfint  t 
ebaiiCf  Um  fttur  tiaaU.  Bolen  a  oew  fUM 
aaaamhiy  la  InataBad  eohduct  a  leak'Chee 
taat  Sacuad  4.LiJ).  Tha  total  partleulat 
waikht  ahaU  lactada  Um  lummatioa  af  a: 
tutor  amaaahty  eatehak 

A  tincle  oath  ahall  be  uaod  for  tho  oattr 
maaplo  nm.  oaont  Ih  eaaoa  when  tiauilu 
naoua  aimnllm  la  raoutnd  ta  two  or  mar 
aopotuM  dueta  at  at  two  er  man  dlftana 
Vwatloaa  vithla  tha  noM  duet.  er.  m  caoo 
when  eduipcMdt  faflun  ntnmiiriim 
ehaaaa  of  tnimb  Xa  ah  othar  us 

un  of  coo  ar  man  Miaa  wfh  ba  auhiaat  a 
the  aopneni  at  tha  AdWhtBBUtar. 


CM  mriOMaay  louRot  Mm.Mi  Mneasi 

data  1-0  Oar  t  IIH 


i 


3*nLait  Seooverr.  Aa:tone-re»«*nt 
iTixM.  r^rwnt  residue,  in  iU**  Oot- 

rsds:-'^  ,v«uine  from  metsl  con- 
.i.rt  jeoenuijr  hjd  »  jil«h  roidue  bUn* 

.j  '.bouid  '»«  '>»  used.  domelUaes.  luopu- 
crs  t-ct^.aom  to  llus  bottles  Irom 

r. -.aijd  a>3:x:^\-K  i-bus.  notions  bUoU  tJisll 
be  run  snat  -a  uJld  uis  uid  onlr  aoatons 
w.ir;  a«i  .'(tnk  vsiuw  itO.dOl  percent)  snail 
^  ur.itv.  tt  oo  aum  liiaU  »  bianM  vaJus  of 
frcA«r  Uiaa  O.OOl  jitrcent  of  the  wettni  at 
-bcetons  used  be  suDtrsottd  froia  the  saoiple 
weiartt. 

3.3  AnalycM.  Two  retaenu  are  required 
for  the  laaiTSu: 

3.3.1  Acetone.  Same  ts  3.3. 

3.3.3  Dssieeaual  Anhydrous  calcium  sul- 
«  late,  igdicaiins  type.  Allemauvely.  other 

trcb*  of  desiccanu  .“nay  be  used,  luojeet  to 
the  rpproeal  of  the  .Admuustrator. 

s.  Procmiurt 

4.1  The  complexity  of  this 
method  »  such  thac  in  order  to  ofitain  reU- 

^  sole  results,  tastan  should  os  trained  and 
expensoesd  with  uis  test  procedures 

A1.3  Preteet  Prepsndos  it  Is  au«|es(e4 
jfat  eampiinc  eduiptcent  be  meuihmed 
Kxordini  to  the  pioeeduree  desonbed  in 
AFTIMJfc-l. 

■Welsh  aeeeral  JCO  to  300  (  portions  of 
stllea  tel  la  air-ticht  contsinsn  to  ths  near- 
«ct  03)  s.  Keocrd  ths  total  weitnt  of  tns 
stUea  3cl  Pius  ooatalssr.  oo  each  eontslnsr. 
.As  sa  alterttaUrs.  the  Piles  tel  need  net  ba 
prsweitfieiL  but  may  be  ereiined  directly  Ih 
the  tmpiBter  or  samplint  holder  just  prior 
to  train  leacmbly. 

Chedi  tntora  visually  ssamst  llsht  for  t^ 
renlantiee  and  Oswa  or  pinhole  leaaa. 

tnwrt  of  th«  proper  diameter  on  the 
baea  sde  near  the  edye  usmf  numOisrmt 
machine  uDl  As  ui  alternative,  label  the 
ihippin*  eoctainen  '  jlass  or  plastic  petrl 
dlsheai  and  two  the  (Uteri  in  ineie  contain¬ 
ers  St  all  tunu  except  dunns  lamplins  and 
veishmc- 

Deaioeau  the  fUten  at  33sS.S*  C  (MxlO* 
73  and  imblent  praasure  (or  at  least  .4 
hours  and  vreish  at  intervaii  of  at  least  I 
hour*  to  a  constant  wettht,  As«  0.3  ms 
chanse  from  previous  weishinc  record  re¬ 
sults  to  the  nearest  0  I  ms.  Ounns  each 
veishtns  the  fUter  must  not  bs  expossd  t« 
the  laboratory  aOBOsohcrc  (or  a  period 
sreaur  thsa  3  minutes  and  a  relatlya  hu- 
hUdlty  abovs  SO  percent.  AltensatlTeiy 
(unlesi  othcrerise  specified  by  the  Adminls- 
■»  tratori.  ths  fUvCW  may  be  oven  dried  at  10»’ 
C  ilS#*  73  (oy  3  to  3  houia.  desiccated  for  1 
hours,  sod  welshed.  Pwetlui-ee  other  than 
thowe  itesrlbirl  which  account  for  relative 
humidity  effeeta.  may  be  used,  subject  to 
the  approval  of  the  Admlnletrstor. 

4.1.3  TreUmlnary  Oetermlnadona  Select 
^  the  nampUns  sits  and  the  minimum  number 
of  ctunpUns  points  aocordlns  to  Method  I  or 
as  ipeofled  by  the  Administrator.  Octer- 
ralne  the  stack  pressure,  temperature,  and 
the  ranse  of  velocity  heads  usins  .Method  2: 
It  U  rtKsinmsnded  that  a  leak-cheek  of  the 
pilot  lines  (see  Method  3.  Section  3.1)  be 
performed.  Determine  the  moisture  content 
ualns  Approximation  Method  4  or  iCa  alter¬ 
natives  for  the  purpose  of  makins  isokineite 
sampUns  >w^e  settlnis.  Oeumune  ths  stack 


jis  dry  molecular  wei»m.  u 
Method  2.  Section  3.3;  if  hterrated  Method 
3  ssmplin*  IS  used  for 
terminxiion.  the  mtetnied  bs* 
ihsU  be  taken  simultaneously  with,  and  for 
the  same  total  !en*ih  of  time  as.  tlie  partic¬ 
ulate  sample  run. 

Select  a  noKle  itt*  based  on  the  ranie  at 
velocity  heads,  such  that  it  is  not  r.wess^ 
to  chsnje  the  noisle  sa#  m  o"*"  ^ 
tun  isokineiie  sampllnf  r*t»  Di^n* 
run.  do  not  chanse  the  noale  sue.  amsure 
that  t.ne  proper  dUferenul 
IS  chosen  (or  the  ran*e  of  veiocity  ««• 
countered  tsee  Section  2.2 
Select  a  suitable  probe  liner  and  pro^ 
lenfth  such  that  aU  traverse 
sampled.  Par  line  stacks,  consider  lamplln* 
from  opposite  side*  of  the  stack  to  reduce 

the  lenfth  of  probe*.  _ 

Select  a  totsJ  sampUn*  time  fteater 
or  (dual  to  the  minimum  total  saiupUng 
time  soeetfled  in  the  test  procedure*  (or  the 
soeeifle  industry  such  that  il)  th*  samplln* 
tima  per  point  is  not  la*  than  3  tmn  (or 
some  ireaier  ttae  inurval  u  specified  by 
the  Administrator),  snd  (3)  the  sample 
volume  taken  leoireeteu  to  standkrd  condi¬ 
tions)  wiU  exceed  th*  redulred  mxnMum 
(osal  laa  sample  volume.  The  latter  i*  baaed 

on  sn  sppioximau  aver***  samplln*  iwt*. 

It  Is  recommended  that  th*  number  of 
mimitee  sampled  at  each  point  be  an  intexer 
or  sn  inteter  plus  on^hslf  minuta.  in  order 
to  avoid  umekeepins  erren.  Th*  samplln* 

um**t*ecapotntshaUb*th*s.'m*. 

In  some  mrumstance*.  e.t-  batch  cycle*,  it 
may  be  necessary  to  sample  for  shorter 
tuna  at  the  traverse  points  and  to  obtain 
smaller  ta*  sample  volume*.  In  the**  case*, 
th*  Administrator's  approval  must  (lr*t  b* 
ootsincd.  _ 

4.1.3  Preparation  of  Collection  Tram. 
Dunn*  preparation  and  sseemoiy  of  the 
ssmpiin*  train,  aeep  all  eptnmfS  where  con¬ 
tamination  can  occur  covered  until  just 
pnor  to  aesembly  or  untU  samplln*  U  about 
to  bcftA. 

Place  100  ml  of  aster  In  each  of  th*  first 
two  impuisun.  leave  the  third  unomter 
empty,  and  transfer  soproximately  300  to 
300  t  of  pteweiihed  iiUc*  icl  from  lu  con¬ 
tainer  to  the  fourth  irapmser.  More  silica 
Itl  may  be  used,  but  care  should  be  taken  to 
ensure  that  it  is  not  entrained  and  earned 
out  from  the  tmpin<cr  dunn*  samplln*. 
Pile*  the  container  in  *  clean  place  (or  later 
us*  in  th*  sample  recovery.  Alternatively, 
the  weitht  of  th*  sille*  c*i  Plus  impin«er 
may  b*  dctcrmuicd  to  the  nearest  0.9  *  and 

recorded.  _ _ 

Osin*  a  tweeter  or  clean  disposable  surtl- 
cal  flovea.  place  a  labeled  (Identified)  and 
weltned  niur  in  th*  (liter  holder,  a#  sure 
that  the  (liter  is  property  centered  and  the 
(uxet  properly  placed  so  a*  to  prevent  th* 
sample  fee  stream  from  clrcumvenitn*  th* 
fUter.  Check  '.he  fUter  (or  tear*  after  aseem- 
bly  IS  completed. 

When  (lass  liners  xr*  used.  insuU  th*  se¬ 
lected  nozxle  usin*  a  Vlton  A  O'*'"* 
stack  temperatures  are  less  than  360  C 
<500’  73  and  an  asbestos  turn*  gasket  when 
lefflperaturea  sr*  hUher.  3**  APTD-091* 
ler  details.  Other  eonneetln*  systems  ualns 
either  3XS  stamies*  steel  or  Teflon  ferrules 
may  be  used.  When  metal  liner*  art  used, 
install  the  nocxl*  as  sbov*  or  by  a  l*ak-f»^ 
direct  mechamcal  conneetlpn.  Mark  til* 
prob*  enih  heat  resistant  tap*  or  by  some 
other  method  to  denote  the  proper  distance 
into  th*  stack  or  duct  (or  eaen  samnllnk 


Set  up  the  tram  u  m  Fliurt  5-1.  usinr  ui 
necessary)  a  very  U*nt  coat  of  jiiicon* 
in-ease  on  all  (round  guae  joints,  greisin* 
only  the  outer  portion  (see  APTD-J379)  to 
avoid  possiotllty  of  contamination  oy  tne  sil¬ 
icone  great*.  Subject  ta  the  approval  ol  th* 
Adnunistrator.  a  glut  cyclone  may  be  used 
between  the  probe  snd  (Uier  holder  wnen 
the  total  particulate  catch  is  expected  to 
exceed  100  ui  or  when  water  dropieu  are 
present  m  the  suck  gas. 

Place  crushed  ice  around  th*  impingtrs. 

4.1.4  Leak-Check  Procedure*. 

4. 1.4.1  Pretest  Leak-Check.  A  pretest 
leak-ctieck  is  recommended,  but  not  re¬ 
quired.  If  the  teaur  opu  to  conduct  t.he  pre¬ 
test  leak-cneck.  th*  foUowtn*  procedure 
shall  be  used. 

After  th*  sarapim*  train  hu  been  taiem- 
bled.  turn  on  and  set  the  filter  and  proo# 
heailns  syitems  at  th*  desired  operatmi 
temperature*.  Allow  time  (or 
lure*  to  subllU*-  If  a  Vlton  A  O-rin*  or 
other  leak-free  connection  U  used  In  i«m- 
blln*  the  probe  noal*  to  th*  prob*  liner, 
leak-check  th*  train  at  th*  samplln*  siu  by 
plufgin*  th*  notkle  and  puUln*  a  360  mm 
H«  (19  in.  H«)  vacuum. 

Not*  A  lower  vacuum  may  be  used,  pro¬ 
vided  ihu  It  1*  not  exceeded  dunn*  the  teti. 

If  an  ubeeto*  strut*  is  used,  do  not  eon- 
neci  th*  prob*  to  th#  tram  durm*  the  le^- 
check.  IneteadL  leak-cheek  the  t^  by  frtt 
plunln*  ta#  inlet  to  th#  filter  tolder 
(cycone.  If  appUeable)  and  puUln*  a  3M  ram 
Ht  <  19  In-  Bk>  vacuum  (ee*  Not#  Immerilay 
It  above).  Then  connect  the  prob#  »  “i* 
tram  and  leak-cheek  «  about  39  m 
In.  Sf)  vacuum:  alumaUvely.  th#  P**®* 
may  be  leak<heeked  with  the 
samplini  tram,  m  on*  sup.  at  v80  mm  n* 
(19  m.  Hf)  vacuum.  Leak***  rate#  in  exee** 
of  4  percent  of  the  avera*e  samplln*  rat*  or 
0.00097  m''mm  t0.d3  efm).  wmche»er  u  less, 
are  unacceoiabl*. 

The  foilowm*  leak<hee*  instnittlw*  (or 
the  samplln*  tram  deienbed  in 
and  APTD-0961  may  be  nelpfuL  3t*n  the 
pump  with  bypau  valve  fully  open  ^ 
coat**  adjust  valv*.  oomplately  cloi^  P»^ 

slowly  cloa*  th*  bypau 

siml  ticuuai  ii  Oo  oot  nrtno  ^ 

reeuon  of  bypau  valua:  tai*  *)Ji****^ 

to  up  lata  ta*  tutor  holdar.  If  ta*  d» 

sired  vecuuu  U  **c*«<Md. 

at  thi*  bitber  vacuum  or  end  vbe  leak-caeck 

M  shown  below  and  start  ov» 

When  the  leak-check  U  completed.  fW 
slowly  remove  the  plu*  from  the  liUet  lo  m* 
prob*.  fUter  holder,  or  eyeliw  (if 
bit)  and  immedlataiy  tum  off  the  vacuum 
pump.  Thla  prevenu  th*  watar  m  th#  Im- 
pm«^  from  bem*  forud  baUwar^w  t^ 
tuter  holdar  and  silica  **t  from  bein*  «»• 
uarned  backward  lato  th#  third  ImplMer. 

4. 1.4.2  Leak-Cheek*  Oiutn*  Sample  Run. 
U.  d'urtn*  th*  sampUn*  run.  a  cempon^ 

tea  filter auambly or lmpin**r) ch*n*e be- 

ducted  immedlataiy 
made.  Th#  leak^meck  »«««  be  don* 
in*  to  the  procedure  ouiUned  to  SeeUon 
4  1.4.1  abova.  eaoept  that  It  shall  he  don*  u 
a  vacuum  equal  to  or  arealaf  than  the  m**l- 
aJS^alu#  reecrdad  up  to  that  point  w ’-W 
If  th*  laakac*  r«*#  i»  found  to  b*  no 
grtttor  »*«««  0.00067  mVmln  <0.01  efm)  or  4 
percent  of  the  aver**#  tempUr*  taw 
(Whichever  la  leu),  th#  remiu  at*  accept*.- 
bl*.  sod  no  eortaetltu  "T 
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Hat*  th*t  when  two  or  more  irolia  ere 
iue<t  Mporaxe  aoaiyies  o!  the  iront-heu 
encf  'U  \opIin«bie)  imDhixer  catchei  trom 
t:\ch  trus  £tuiJ  Oc  oerionneO.  unieu  Identl- 
cii  noaU*  ssc(  were  uicd  on  kU  trom*.  in 
which  Okie,  the  iront-halt  cktchto  from  the 
tndividuki  tTM.n  -nAy  'ae  combined  (ki  mky 
the  ioipinter  cktchee)  snd  one  toklyiu  of 
/rant-hkU  ouch  end  one  knklyxis  ot  imping- 
er  aitch  taky  be  perlormed.  Ccntuit  with 
the  AdainaUktor  lor  deutls  coneemlnc  the 
cvictumon  of  reeulu  when  two  or  more 
trunk  are  uae<L 

At  the  end  ol  the  (ample  run.  turn  off  the 
coine  kdjiut  v^ve.  remove  -he  probe  and 
nozsie  from  the  stack,  turn  all  the  pump, 
record  the  final  dry  tu  meter  reatUn*.  and 
conduct  a  poat-teat  leak-check,  aa  outlined 
in  Section  4.I.4.3.  Also,  leak-check  the  pitot 
tines  aa  deacrlbed  In  Method  2.  Section  3.1: 
the  lines  must  pass  this  leak-check,  in  order 
to  validate  the  velocity  head  data. 

4.1.6  Calculation  of  Percent  Isokinetic. 
Calculate  peroent  isokinetic  (see  Caleuls- 
tions.  Section  61  to  determine  whether  the 
run  was  valid  or  another  lest  ru,i  should  be 
made.  If  there  wu  difficulty  in  malntaininc 
laoklnelle  rates  due  to  source  condltlo.'ls. 
consult  with  the  Adfliinlstrator  for  possible 
vananee  on  tlie  iaoklnetle  rates. 

4.3  Sample  Hecovery.  Proper  cleanup 
procedure  betins  as  soon  aa  the  probe  la  re¬ 
moved  from  tne  tuck  at  the  end  of  the  sam- 
plins  penod.  Allow  tne  probe  to  cool. 

When  the  probe  can  be  safely  handled, 
wipe  off  all  external  partlculau  matur  near 
the  Up  of  the  probe  noxiie  and  place  a  cap 
over  It  to  prevent  losinc  or  tainint  partlcu- 
iau  matter.  Do  not  cap  of!  the  probe  tip 
tithUy  whuc  the  samplinf  train  is  eooUns 
down  u  this  would  create  a  vacuum  In  the 
(liter  holder,  thus  drawint  water  from  the 
Unpihkers  into  the  filter  holder. 

Before  movtnc  the  aample  train  to  the 
cleanup  stt,  remove  the  probe  from  the 
sample  train,  wipe  off  the  silicone  creaoe. 
and  cap  tne  open  ouUet  of  the  probe.  Be 
careful  not  to  lose  toy  cendensau  that 
mlsbt  be  present.  Wipe  off  the  sUleone 
crease  frum  the  (Ulcr  Inlet  where  the  probe 
was  fattened  and  can  it.  l^emove  (he  umbili¬ 
cal  cord  from  the  last  Imptncer  and  cap  the 
Implncer.  U  a  flexible  line  is  used  between 
the  lim  iraplnrer  or  condenser  and  the 
filter  holder,  dlseonncct  the  line  at  the 
filter  holder  and  let  any  condensed  water  or 
liquid  drain  Into  the  Impincers  or  condens¬ 
er.  After  vioins  off  the  sitleo.'ie  creisc.  cap 
off  the  filter  holder  outlet  and  imptncer 
inlet.  Slther  CTOund-fUas  stoppers,  plastic 
caps,  or  serum  caps  may  be  ured  to  doe* 
these  openiock 

Trsnsler  the  probe  tnd  fUter-lmplncer  ts- 
sembly  to  the  cleanup  area.  This  area 
should  be  clean  and  protected  from  the 
wind  to  that  the  ctsances  of  contsminatlnc 
or  losinc  the  sample  will  be  mlnmuzed. 

Save  a  portion  of  the  acetone  used  for 
cleanup  aa  a  blank.  Tcke  200  ml  of  this  ace¬ 
tone  directly  from  the  wash  bottle  beinc 
used  and  place  It  In  a  class  sample  container 
labeled  "acetone  blank." 

Inspect  the  train  prior  to  and  during  dis¬ 
assembly  aod  BOM  any  abnormal  conditions. 
Treat  the  sample*  a*  follows: 

Contnincr  Ho  1.  Carefully  remove  the 
filter  from  the  filter  holder  and  place  It  in 
lu  identified  petrl  dish  container.  Ose  a  pair 
of  iweeaers  und/or  dean  dlspoMble  surcical 
Cloves  to  handle  the  filter.  If  it  is  necessary 
to  fold  the  UlMr.  do  so  such  that  the  panic¬ 
ulate  cake  is  uulde  the  fold.  Carefully  trans¬ 
fer  to  the  oetrf  dlth  any  paninilate  matter 
acd/or  Oiler  fibers  which  adhere  to  the 
filter  holder  nakti,  by  using  a  dry  Nylon 


bristle  orueh  and/or  a  sharp-edged  blade. 
.Seal  the  container. 

Container  .Vo.  !.  Taking  cxre  to  see  chat 
dust  on  Che  ouuide  of  the  prooc  or  other  ex- 
cenor  surfaces  does  not  get  into  the  sample, 
quantitatively  recover  paniculate  matter  sr 
any  condensate  from  the  probe  nozzle, 
probe  flLtinc.  probe  liner,  and  front  half  of 
Che  filter  holder  by  washing  these  compo¬ 
nents  with  acetone  and  placing  the  wash  m 
a  glass  container.  Olstllled  water  may  be 
used  instead  of  acetone  when  approved  by 
Che  Administrator  and  shall  be  used  when 
specified  by  the  Administrator  in  these 
cases,  save  a  water  blank  and  follow  the  Ad¬ 
ministrator's  directions  on  analysts.  Perfom 
Che  acetone  nnses  as  follows: 

Carefully  remove  the  probe  noxti*  and 
clean  the  inside  surface  by  nnsing  with  ace¬ 
tone  from  a  wash  bottle  and  bnishing  with 
a  .Hyion  bristle  brush.  Brush  until  the  ace¬ 
tone  nnse  shows  no  visible  particles,  after 
which  make  a  final  nnse  of  the  uuidt  sur¬ 
face  with  acetone. 

Brush  and  nnse  the  inside  parts  of  the 
Swageiok  fittuui  vit.h  ase'one  in  a  lunilar 
way  uniU  no  visible  panicles  remain. 

Rinse  the  probe  liner  with  acetone  by  tilt- 
mg  and  rotating  the  probe  while  squinint 
acetone  into  its  upper  end  so  that  all  insid* 
surfaces  snll  be  wetud  with  scetone.  .'.ui  the 
acetone  drain  from  chi  lower  end  into  the 
sample  container.  A  funnel  (glass  or  poly¬ 
ethylene)  hiay  be  used  to  sld  on  transfer¬ 
ring  liquid  washes  to  Che  container.  ^Uow 
the  acetone  nnse  with  a  probe  brush.  Hoid 
the  probe  in  an  mclined  poaiuon,  squirt  ace¬ 
tone  ihM  the  upper  end  ae  the  prooe  brush 
Is  being  pushed  with  a  twisting  aetloa 
through  the  probe  hold  a  sample  container 
underneath  the  lower  end  of  the  probe,  and 
tatch  any  acetone  and  partlculau  matter 
Which  IS  brushed  from  the  probe.  Run  the 
brush  through  the  probe  three  times  or 
more  until  no  visible  paitieulato  matter  la 
earned  out  with  the  acetone  or  untU  none 
remains  ia  the  prooe  liner  oo  visual  Inspec¬ 
tion.  With  stainless  steel  or  other  meccl 
probes,  nm  the  brush  through  In  the  above 
presenbed  manner  at  least  six  tlcici  since 
metal  probes  have  small  crevices  In  which 
partlculau  matter  can  03  entrapped.  RUiao 
the  brush  snth  acetone,  and  quantitatively 
collect  chcM  washings  in  the  sample  con¬ 
tainer.  Afur  the  brushing,  rankc  a  final  aco- 
ton*  rinse  of  the  probe  as  described  above. 

It  ta  recommended  that  two  people 
clean  the  probe  to  minimize  ^mpie 
losses-  Between  sampling  runt,  keep  brushec 
clean  and  protected  from  comamina'  cna 

Afur  ensuring  that  aU  joint*  have  >  m 
wiped  clean  of  sUltone  grtaaa.  clean  tne 
inside  of  the  front  half  of  the  fuur  holder 
by  rubbing  the  surfaces  with  a  Nylon  bristle 
brush  and  rinsing  with  iceuno.  Rinse  rach 
surfsce  three  timet  or  more  If  needed  to 
remove  vtslble  partlculau.  Make  a  iUial 
ense  of  tSie  brush  and  filter  holder.  Careful¬ 
ly  nnse  out  the  glass  cyclone,  also  (if  appli¬ 
cable).  After  all  acetone  waahings  and  par¬ 
tlculau  matur  havo  been  colI«et*d  ia  the 
sample  container,  tighten  the  lia  on  the 
sample  eonuiner  so  that  acetone  wiU  r.ot 
leak  out  when  It  Is  shipped  to  the  labonub- 
ry.  .Mark  the  height  of  the  fluid  Icveel  to  de¬ 
termine  whether  or  not  leakage  oceured 
during  transport.  Label  the  container  to 
clearly  identify  its  conunu. 


Caniainer  .Vo.  .t.  Note  the  color  of  the  m- 
dlcacuig  silica  gel  to  drcermine  if  It  has  been 
completely  spent  and  make  a  notation  of  its 
eorduion.  Transfer  the  silica  gel  from  the 
founh  Impinger  to  Its  onginat  container 
and  seat.  A  funnel  may  make  it  easier  to 
pour  the  sUlca  get  wicho>:t  spilling.  A  rubber 
policeman  may  be  atcd  u  an  aid  in  remov¬ 
ing  Che  silica  gel  from  the  impinger.  it  is  not 
necessary  to  remove  the  small  amount  of 
dust  particles  that  may  adhere  to  the  im- 
pinger  wall  tnd  are  difficult  :o  remove. 
Since  the  gam  m  weight  is  to  be  used  lor 
moisture  calculations,  do  not  use  any  water 
er  other  liquids  to  transfer  c.be  silica  gel.  If 
a  balance  Is  available  m  the  field,  fallow  the 
procedure  for  eonu'her  No.  3  In  Section  4.3. 

//nfnnger  Vaur.  Treat  the  imptngen  as 
follows;  .Make  a  noisuon  of  any  color  or 
film  In  Che  liquid  catch.  Measure  the  liquid 
which  If  La  c.be  first  three  implngert  to 
witiun  si  ml  by  utlnc  a  graduated  cylinder 
or  by  weighing  It  to  within  =0.3  g  by  using  a 
balance  (if  one  is  available).  Record  the 
volume  or  weigiit  of  liquid  present.  This  in¬ 
formation  is  required  to  ealeulau  the  mois¬ 
ture  content  of  the  effluent  gas. 

Discard  the  liquid  after  messuithg  and  i-e- 
cording  the  volume  or  weight,  unless  oiuiy- 
sls  of  the  impinger  catch  Is  .'wqulred  ijse 
Note.  SMttca  3.1.7). 

If  a  different  type  of  condenser  ts  used, 
measure  the  amount  of  mouture  cuadented 
either  volur  itricaily  or  gravimeincAils. 

Whenever  possible,  containers  should  'qe 
shipped  in  fuch  a  way  that  they  remain  up¬ 
right  at  all  Umea. 

4.3  AnaJirsla.  Regard  the  clata  required  in 
a  sheet  ■  ueh  as  the  one  shown  in  Flgurt  f-4. 
Handle  each  sample  conuihcr  u  foUowc 

Piopag  3-3->Ai«*aTTtbhi.  Data 

Plant  ■■  . .  . . . . . . . 

Dau  ■  I —  'I  I  -  . 

Rub  No.  .  "■  "  . . — . . .  . 

PlltrrNo.  - 

.Amu  int  liquid  lost  inuring  transport  - - 

Acetone  blank  volume,  ml  '  i  . .  .  - . 

Acetone  wash  volume,  ml  ■  — — .n.. 

Acew  .e  b'ank.  eoncenuaiion.  mg/mg  (aqua- 

lion 5-4)  . . . . . .  ""■*  . . 

Acetone  wash  blahk.  mg  (equation  5-3)  -- "■* 
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Container  .Va  i.  Lesv*  tht  conccnu  in  tht 
itupoin;  eontmntr  or  innt<er  Ut  (UUr  and 
any  iam*  paitictUau  Inm  iht  aanipi*  eon- 
taxnay  lo  a  ured  (laaa  vaiclUnc  ruan.  Oeatc- 
cat«  :or  34  hours  in  a  dasioeaior  coniauuni 
anl'i  droua  eaiam  juiiaia.  Weiih  in  a  con¬ 
sume  ••eiabt  and  report  the  reauiu  to  the 
nea'cat  0.1  at.  ?or  Durpoaea  of  ihta  Secdon. 
4.3.  the  urm  "oonatant  veitht"  means  a  dif¬ 
ference  of  no  more  than  O.S  mt  ur  1  percent 
of  total  veuiht  leaa  tare  welfht,  whichever  ta 
treater,  between  two  conaeeutlve  weicnlnca, 
with  no  leaa  than  li  hours  of  deaiccatlon 
t.*ae  between  wetstiinii. 

Altereauveir,  the  sample  may  be  oven 
dried  U  103*  C  (330*  i*>  for  3  in  3  hours, 
cooled  in  the  '.iealccatnr.  and  weifhcd  to  a 
constant  weignt.  unlaas  otherwiae  spcetficd 
by  the  Adminaiuwtor.  The  lesur  may  also 
opt  to  oven  dry  the  sample  at  lOS*  C  (330* 
Fl  for  3  to  3  houM.  weigh  the  sample,  and 
UM  this  weight  a*  a  final  weight. 

Coafomer  /V&  2.  Mote  the  level  of  liquid  In 
the  container  and  eonflm  on  the  analyaia 
sheet  Whether  or  not  lealrage  occurred 
during  transport.  If  a  notlceaole  amount  of 
leakage  haa  oeeurred.  either  void  the  sample 
or  use  meth'jda.  suoicet  lo  the  approval  of 
the  Adminictrmior.  w  correct  the  final  re¬ 
sults.  Meaaure  the  liquid  in  thii  container 
either  voturaetileally  to  cl  ml  or  gravtnet- 
ncally  to  :0.S  g.  Tranifer  the  eontenta  to  a 
tared  3S0-ml  h raker  and  evaporate  to  dry- 
hcai  at  ambient  teraocraturs  and  pneeiiri 
Oealceau  for  34  hours  and  weign  to  a  con¬ 
stant  weight.  Repert  the  rerdu  ta  the  near¬ 
est  0.1  mg. 

Container  Af&  X  Weigh  the  spent  sUlea 
gel  (or  silica  gal  plua  Impingcr)  to  the  near¬ 
est  O.S  g  uamt  a  balanea.  This  step  may  bv 
conductad  in  the  field. 

"AeetciM  SUtU"  Contdtne*.  Mtaeure  ace¬ 
tone  in  ihu  container  either  voiumenineal- 
ly  or  gravtmcuieaUy.  Trarafrr  the  acetone 
to  a  tared  ZSO-eal  bcakor  and  evaporate  to 
dryneea  at  aeahMnt  umpetature  and  pr»> 
sure.  Oeeiccau  for  34  hours  and  weigh  to  a 
constadt  weighi.  Report  the  reeulu  to  the 
nearest  O.i  mg. 

Note  At  tht  ogUon  of  the  tegur.  the  eon- 
tenta  of  Container  No.  3  aa  well  m  the  ace¬ 
tone  blank  contnuier  may  be  evaporated  u 
umperaturti  higher  than  ambient.  If  evar 
irauoa  ta  done  at  aa  elevated  temperature, 
-he  umperatuiw  mvat  be  below  the  boiling 
-oust  of  tne  aolvwnt:  alto,  to  prevent  "biuio 
g."  the  evaporation  proecea  mutt  be  cioee- 
/  tuperrtasd.  and  the  coatenu  of  the 
eaker  must  be  isrtrled  occasionally  to  main- 
Ola  aa  even  temperature.  Ose  extreme  care, 
aa  (cetoM  la  highly  flammable  and  has  a 
low  fUah  point. 

4.4  Quality  Control  Procedurea.  The  foi- 
lowing  quaUty  oontrol  procedures  are  sug¬ 
gested  to  check  the  volume  meunng  ayitem 
calibration  values  at  the  field  test  site  prior 
ta  sample  ceUecxion.  Theee  proceduree  are 
optional  for  the  uaier. 

4.4.1  Meier  Orifice  Check.  Using  the  cail- 
brmtlon  data  obtainad  during  the  calibration 
procedure  deeoibed  In  Section  SJ.  deter¬ 
mine  the  afle  for  the  meteting  sytMm  ori¬ 
fice.  The  a£U  la  the  ortfloe  preieure  differ¬ 
ential  In  unite  of  in.  HtO  that  eorrelstae  to 
0.7S  cfm  of  air  at  S38*R  and  3t.91  In.  Eg. 
The  afiU  la  calculated  ae  foUowc 


T,  9* 

aBoaO.OStf  iJS  ^  TWa 


Where; 

xH  a  Average  pressure  dlfferenual  icroas 
the  onflee  meicr.  in.  HaO. 

T.  a  Absolute  average  dry  gea  meter  temper¬ 
ature.  ‘R. 

Pw^Baroractnc  pressure,  in.  Hg. 
da  Total  sampling  time.  min. 

TaOry  sat  meter  cailoration  factor,  dbnen- 
sionlesa 

V.  a  Volume  of  gas  sample  u  mcetared  by 
iry  gas  meter,  dcf. 

a.03l9a(0.03a7  !n.  Hg/'R)  x  (0.79  efmi* 

Before  beginning  the  field  teet  (a  set  of 
three  ruiu  usually  constitutes  a  ficM  lest), 
opcrmic  the  metenng  tyatem  (l.c_  pump, 
volume  meter,  and  orifice)  at  the  silo  prea- 
lurc  differential  lor  10  minutaa.  neeetd  the 
volume  'ollectcd.  the  dry  gas  meter  temper¬ 
ature.  ard  the  oaromctrie  pressuTE  Calcu¬ 
late  a  dry  tra  meter  calibration  chadi  value. 
Y..  aa  foUowa: 


Bq.  9-10 


Wherr 

T.aDiy  rat  metar  callbratlen  chaak  vgjua. 

dlmcnsionlam. 

10a  10  minutes  of  run  time. 

Compare  the  T,  value  wttJi  the  dw  Im 
meter  eallbtktlon  lacter  T  w  deemnane 
than 

0.*Tr<Y.<i.09T 

If  the  T.  value  la  net  wnhln  thta  range,  the 
volume  meurtng  ayetem  aheuM  be  hwtl 
gated  before  beginning  the  UM. 

4.4J  CatibniiienCiliieelOrinoe.  A 
ealibreied  erfiicel  edfiee.  calibreied  egalmi  e 
wet  lest  meter  or  spirometer  end  designed  in 
be  inserted  el  the  tnlci  of  the  templinf  neam 

boa.  mey  be  need  es  e  queUty  control  dNdk 
by  follewinf  (he  praceduie  of  Sechen  7X 
9.  OaUbrntlMS 

sa.iat.ii.  •  lahemiarr  leg  nf  all  nMlliri 
tlona. 

9.1  Prehe  Nomla.  Fraae  nentim  shall  bo 
eaUbrated  befww  their  initial  use  in  ite 

inside  diameter  of  Use  noeiie  to  the  nmnei 

oaa  mm  (0.001  ln.X  Make  three  etoarue 
measuremenu  ustng  different  iHemetm 
each  time,  and  obuln  the  avenge  et  the 
mcararemenu.  The  tUIfennee  betenm  the 
high  and  low  numben  ahnil  not  aaemd  0.1 
mm  (0.004  in.X  Whan  ncggleo  haDeme 
niekiid.  dented,  or  corroded,  they  shall  be 
reshaped,  sharpened,  and  riralRnlid 
before  use.  Ineh  nonle  shall  be  penmnsau 
ly  and  uniquely  identified. 

9J  Pitot  Tube.  The  Type  8  pitot  tnbe  as¬ 
sembly  shall  be  ceUbmied  according  m  the 
procedure  outlined  la  Bectloo  4  of  Method 
X 

3J  Mcteriag  Sysiam.  Before  ttt  MlUnl 
use  la  the  field,  the  metailag  sysicm  ahall 
be  calibrated  according  te  the  prscMhin 
outlined  ta  APTD-097g.  Ingiead  of  phyEcnl- 
ly  adlusttng  the  dry  gac  mtiar  dial  nertlnn 
to  correspond  te  the  wet  test  meur  end¬ 
ings.  cnUbratloa  facten  may  be  amd  te 
mathematically  eerreet  the  gee  nisar  dial 
readings  te  the  proper  valuta.  Befem  call- 
brating  the  metering  syiiem.  It  It  suggmtcd 
that  a  leak-cheek  be  conducted.  Por  mner- 
tng  syitema  hdviiig  diaphngm  pumgk  use 
normal  lfaa<bami  pineaduiw  will  net  dweet 
icakagm  'vtthia  the  pump,  for  them  enm 
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the  following  leak-cheek  procedure  is  sui 
tested:  make  a  10-minuu  calibration  run  i 
0.0097  m  Vmin  (0.03  cfm);  at  the  end  of  th 
run.  taae  tht  difference  of  the  measure 
wet  test  meter  snd  dry  gas  meter  volume, 
divide  the  difference  by  10.  to  get  the  lea 
rau.  The  leak  rate  should  not  exete 
0.00097  m  Virun  (0.03  cfm). 

After  each  field  use.  the  calibration  of  th 
metering  system  shall  be  checked  by  per 
forming  three  calibration  runs  at  a  smglc 
intermediate  ortfiee  setting  (based  on  th' 
previous  field  lest).  With  the  vacuum  set  a 
the  maximum  value  reached  dunng  the  les 
senea.  To  adlust  the  vacuum,  insert  a  valv- 
between  the  wet  tes-  meter  and  the  inlet  e 
the  metenng  sysurn.  Calculate  the  averagi 
value  of  Mw  calibration  factor,  if  tht  call 
bration  haa  changed  by  more  than  9  per 
cent,  reeallbrau  the  meter  over  the  fui 
range  of  orlltee  aetUoga.  ea  ouUlnad  If 
APTD-0S7g. 

Alumauve  procedural.  e.e.,  ualag  the  on  i 

flee  meter  coefficients,  maybe  used,  aubjeei 
te  trie  approval  of  the  Administrator. 

Note  U  the  dry  laa  meur  coefficient 
valum  obtained  before  and  after  a  test 
senm  differ  by  mart  than  9  percent,  the 
tern  lerim  shall  cither  be  voided,  or  ealeula- 
tiens  for  teat  eenm  shall  be  penormed  using 
whlehaver  mater  coefficient  value  (Le.. 
before  or  after)  gives  the  lower  value  of 
total  sample  vetiupe. 

SJ.1  Calibiatloa  Prior  ta  Use.  Before  ita 
ioitUl  uae  la  the  AeM.  the  meieriag  sysiva 
•k^  bo  calibrated  aa  foUevne  Cooneci  iho 
oMierisg  syeiam  iatai  to  the  euilM  of  a  t»at 
isei  meter  that  IS  acouata  te  wiihla  t  peveaat 
Refer  le  ftgrre  19.  Tbe  wot  t«M  meter  should 
have  a  capedty  of  3Q  Utm/rev  (I  fl*/i«w).  A 
splfumaiar  of  4i»  Utaio  (14  ft*)  or  mors 
capacity,  or  ogiuvaiaat  may  be  uaod  for  this 
ealibiaOeK  altbeiigh  0  wet  tost  mstar  la 
usually  m«e  piacPeaL  Tbs  wM  teat  mal« 
should  be  patiodically  eaiibrated  with  a 
tpUomatar  or  a  liquid  displacBMat  mater  ta 
•nsHie  tha  aceaiacy  of  tha  wet  teal  mater. 

Splwmeteii  ar  wet  net  metera  of  other  atSM 

may  be  used.  prevMad  that  the  spactfied 

sccuradea  of  the  ptocadwo  are  melnialneit 

Riu  the  laetetiag  systeni  pump  for  about  U 

miautee  with  the  oriBce  saaomotar 

indlcatiiig  a  madiea  iMdiai  w  expected  in 

fleld  use  te  allow  tho  pump  te  waim  up  sad 

to  pwrnit  the  iatehor  suiisca  of  the  wot  toot 

maim  to  be  theionghly  waited.  Than,  at  each  ' 

of  a  miatmum  of  thfua  oriflea  manomeur 

laitinga  paae  aa  exact  quantity  of  gas 

throu^  the  wet  teet  mater  and  nolo  Iht  gaa 

voiuaw  indiceitd  by  tha  dry  gaa  mater.  Alee 

note  tha  baramaiile  pttasuie.  and  tha 

temperaiiirM  of  tha  wet  M<  mater,  the  Inlet 

of  dry  gat  meter,  and  tha  outlet  of  tha  dry 

gaa  meter.  Seieel  the  highest  and  towoai 

eiiOca  seltiags  le  bracket  the  expected  fleld 

openttag  range  of  tha  orifice.  UaeemmlmiMi 

volume  of  0119  m*  (9  cQ  at  all  ortOca  aatttagiL 

Racoid  all  (he  dan  on  a  fona  ainilar  to 

Plgwe  9J.  and  calculate  Y.  the  diy  gas  aamr 

ealibrailan  factor,  and  OHB.  the  onflcc 

cslibradua  factor,  at  each  oiillea  sotting  ac 

shewn  on  Figure  94.  AUewabie  lolaraaeae  for 

Individual  Y  and  AH9.  valuae  ate  glvoti  la 

Figure  94.  Um  the  averafa  of  the  Y  valuae  la 

the  celculettnne  ta  Secnen  A 


Eg.  s-d 
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3«i'or*  calibriiin*  ihf  m*tenng  sy«t»m.  it  ii 
sucsettcd  u*;*!  •  leak-fheck  ba  conducted. 

For  mtiertnj  jystetn*  havinji  diaphr*^ 
piiiTip*.  tht  normal  Isak-check  procedur*  will 
nut  eeltet  Uakaijca  within  tha  pump,  for 
thesa  caaca  tha  lollowiri  Isak-check 
proetdun  ir  lug^ejled;  make  a  lO-mmuta 
calibration  run  at  O.CtXl57m'/min  (0.02  cimh 
at  the  and  of  tha  run.  taka  tha  dilfsranca  ol 
tha  meatured  wet  test  metar  and  dry  gas 
meter  vctumei;  divided  the  dit'ferenca  by  10. 
to  gat  tha  leak  rate.  Tha  leak  rate  should  no! 
exceed  0.00057  m*/m\n  (0.02  cfml. 

U.2  Calibration  Aitar  Use.  Aiter  etch 
filed  uia.  the  c.ilibralion  o(  the  metenny 
system  shall  ba  checkad  by  performing  ihraa 
calibration  runs  at  a  single.  Intamiediatt 
oriflca  setting  (based  on  the  previous  field 
lest),  with  tht  vscuuai  set  at  tht  maximua 
value  reached  during  the  lost  series.  To 
adjust  tha  vecuuin.  inset  s  valve  between  the 
wet  teat  meter  and  tht  inltl  of  tha  metering 
sysietn.  Calculate  tha  averaga  value  of  tha 
dry  gat  malar  calibration  factor.  If  tha  value 
hat  rnanged  by  ttiote  than  5  percent, 
recalibrait  tha  meter  over  tha  full  range  of 
onfica  saltings,  at  previoushrdaiaiUtL 

Alltmadvt  pnic^urat.  a.g..  rachacking  tha 
orifica  etaler  eoaincitnl  may  ba  used,  subject 
to  tha  appnival  of  the  Admuiistrator. 

UJ  Accaptabla  Variation  in  CtiibrtUon. 
tf  tht  dry  gas  mater  coaificiant  valuta 
obttinad  before  and  aflar  a  last  sanaa  differ 
by  mcri  than  5  ptrcanL  tha  teat  strtea  shaU 
either  be  voided,  or  calculations  for  the  last 
sarta  shall  be  performed  using  whichever 
mster  cPtfScient  value  (i.a.  befot*  or  after) 
gives  the  lower  value  of  total  sample  vplume. 

5.4  Probe  Healer  Calibration.  The  probe 
healing  sytiem  thell  be  calibrated  before  its 
initial  use  m  the  Raid. 

Use  •  heat  aourct  to  generate  air  heated  la 
selected  icmpertnma  that  apprextmate  thoee 
expected  to  occur  m  the  sources  to  be 
sampled.  Hat  this  air  through  tha  probe  at  a 
typical  sifflpia  tlow  reia  while  .'naatunni  the 
probe  inlet  and  outlet  lamparaturaa  at  vtnoua 

probe  healer  saltlngi.  For  a tch  air 
tamparature  generated,  conatruct  a  graph  ri 
probe  halting  lyaicm  salting  -eraus  probe 
outlet  lamperatura.  Tht  procedure  ouitlnad  in 
APTO-Ogrs  can  also  be  used.  Probes 
constructed  according  to  APTD-0381  need 
not  ba  calibrated  if  tha  calibration  curvet  in 
APra-OSTB  ire  used.  Also,  probaa  wioi  outlet 
lemparttura  monitonng  eapabillliea  do  not 
.equire  calibration. 

5.5  Temperature  Gauges.  Osc  the  proce¬ 
dure  In  Section  4.3  of  Method  2  to  callbrsia 
tn-itack  icraperaiu/e  gaugea.  Dial  themiom- 
etcra.  such  as  are  used  tor  the  dry  gas  meter 
and  condenser  outlet.  «hai]  be  calibrated 
against  mercury-tn-fUaa  thertnomeiera. 

5.5  Leak  Check  of  Metering  System 
Shown  m  Jhsure  5-1.  That  portion  of  the 
sampling  tram  from  the  pump  lo  the  orifice 
meter  ihouid  be  leak  checked  prior  to  inlttai 
’ise  and  after  each  shipment.  Leakage  alter 
tne  pump  snil  raault  in  leas  volume  being  re¬ 
corded  then  is  actually  sampled.  The  follow. 


Figure  g.l  Eeuwmant  arrsngemam  far  materint 
tystam  uilitoMion. 
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tMf  •  Oriflca  praatura  olffaraetlal  ikat  teuatas  ta  0.75  :fe  ef  air 
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FIgura  S.t.  bwala  fata  taaat  for  caliaraclaa  af  aatartag 
sytiaa  (Caglisa  uaital. 
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me  procedure  u  »uefe«l«d  <**e  rirure  5-4): 
Cloee  th*  main  valve  on  me  meier  box. 
Iniert  a  one-hoJe  rubber  stopper  wim 
rubber  lubinc  autcned  into  me  orifice  ex- 
hauxt  pipe.  Otaccmneci  and  vent  me  low  tide 
of  me  ortfiee  manomeur.  Cloee  off  the  low 
tide  ortfiee  tap.  ?reiaur<xe  the  syiiem  to  13 
tc  18  cm  (5  to  7  m.)  water  column  by  blow- 
int  into  the  rubber  tubing.  Pinch  off  the 
tubine  and  obaerve  the  manometer  lor  one 
mmute.  A  lost  of  pressure  on  the  manome¬ 
ter  indicates  a  leak  in  the  meter  box:  leaU. 
U  present,  must  be  corrected. 

5.7  Barometer.  Calibrate  aetinat  a  mer¬ 
cury  barometer. 

8.  Caieviationt 

Carry  out  eaieulationa.  retaining  at  least 
one  extra  decunal  figure  beyond  that  of  the 
acquired  data.  Round  off  figures  after  the 
final  calculation.  Other  forms  of  me  equa¬ 
tions  may  be  used  aa  long  aa  they  give  equiv¬ 
alent  resulta. 


8.1  Nomanclaturt 

A.«Croas-3ecuonal  area  of  noxue.  m'lftn. 
Water  vapor  m  the  gaa  stream,  propor¬ 
tion  by  volume. 

Acetone  blanit  residue  coneentratlon. 
.•ng/r,» 

e.  .a  Coneentratlon  of  particulate  putter  in 

stack  gaa.  dry  baata.  corrected  to  stand¬ 
ard  conditions,  g/dacn  <g/daef). 
/-Percent  of  isokinetic  sampling. 

f, - Maximum  acceptable  leakage  rate  for 

either  a  pretest  leak  check  or  for  a  leak 
check  following  a  component  change: 
equal  to  0.0057  m'/mm  (0.03  cfm)  or  4 
percent  of  the  average  samplinc  rate, 
whichever  la  lesa 

Z.- Individual  leaxagt  rau  ooaervrd  dunne 
the  leak  check  conducted  pnor  to  the 

"i**”  component  cnange  (i-l.  3.  3 _ .a>, 

mVoun  (cfm>. 

Leakage  rate  obMmred  during  the  post- 
test  leak  check,  m'/mtn  (efmi. 
m. -Total  amount  of  partleulau  mattor  cot- 
leeted.  mg. 

5r.  a  Molecular  weight  of  water.  11.8  g/g- 
mole  ( la.Olb/lb-melei. 

irw-Maig  of  residue  of  actaone  after  evape> 
ration,  rag- 

PM'BdTometne  pressure  at  the  lampUng 
site,  mm  Hg  iln.  Hg). 


P.-Abaolute  stack  gaa  pressure,  mm  Hg  - 
Hg). 

P«iafiUndkrd  abaoluu  pressure.  760  t 
Hg  >38.83  US.  Hg). 

X  a  Ideal  gas  constant.  0.08338  mm  Hg-r 
'S-g-molc  (31.85  in.  Ug-ft'/'R-lb-raoic 

r.  a  Abaoluu  average  dry  gaa  meur  ump 
aiure  (see  Figure  3-3).  ‘K  (‘Ri. 

r.a  Abaoluu  average  suck  gaa  temperatt 
(see  Figure  5-3).  'K  CR). 

r.,  a  (3 tun. lard  aosoluu  temperature.  393‘ 
(528*  R). 

V,  a  Volume  of  acetone  blank,  ml. 

V.-a  Volume  of  acetone  used  in  wash.  mi. 

V.aToui  volume  of  liquid  cullecud  in  i 
pingera  end  silica  gel  (sec  Figure  5- 
mL 

V-a  Volume  of  gas  sample  eg  measured 
dry  gaa  meur.  dem  (dacf ). 

VlMna  Volume  of  gas  sample  measured  i 
the  dry  gas  meter,  corrected  to  stands, 
conditions,  deem  (dsef). 

Vmmi- Volume  of  wmur  vapor  in  the  g 
sample,  eorrecud  w  sundard  k-om 
tlens.  aem  (lef ). 

■taSuck  gas  velocity,  ealeulaud  by  Mettu 
X  Gauktlon  3-8.  using  dau  obUM 
from  Method  S.  m/eoe  (ft/iaei. 

w.  a  Weight  of  residue  m  eceione  wash,  m 

F-  Dry  gag  meur  calibration  factor. 

Af/a  Aveng#  preaeun  differential  acre 
the  oriflee  meur  (see  Figure  5-3).  m. 
HtOiln.  H.O>. 

/w  a  Density  of  aceuno.  mg/ml  (see  labol  c 
botue). 
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Figure  8-4.  Leak  chock  of  motor  boa. 
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/>»-»C«nsity  cif  witer.  0.2982  */rsl  (0.002201 
lO/rm). 

8-Touj  i»mcllr.i  cime,  min. 

J,«5impliR*  •.;aie  atervtl.  Irom  the  hegin- 
.tint  ot  e  run  until  t.he  lint  component 
chinse.  mm. 

Ji-SimpUnt  time  intervil.  between  two  lue- 
cesiive  component  chintes.  be«tnnm« 
with  the  mtervil  between  the  first  ind 
second  chinges.  mm. 

♦.-Staisling  time  mtervtl.  from  the  final 
i.T*)  component  change  until  the  end  of 
the  saaplmg  run.  mm. 

13.3-3oecific  gravity  of  mercury. 
oO-5ec/rain. 

1 00 -Conversion  to  percent. 

8.2  Average  dry  ga*  meter  temperature 
and  average  onflce  presaure  drop.  See  data 
sheet  iihfure  5-2). 

3.3  Dry  Gai  Volume.  Correct  the  sarabie 
volume  measured  by  the  dry  gag  meter  tb 
standard  condltlona  (20*  C.-  760  mm  Hg  or 
68*  P.  29.32  m.  Hg)  by  Uiing  Eduatlon  S-l. 


I-  -“b..  diV/U.C) 

A./.}  -  - — 

EquMUn  >1 


where: 

If, -0.001333  itiVrpj  for  metnt  unite 
-0.04707  ftVml  for  English  units. 
6.5  Moisture  Content. 


Equation  5-3 

Note  In  saturated  or  water  dioplec-iaden 
gu  streamg.  two  caiculguong  of  tne  moig- 
ture  content  of  the  stgea  gag  shall  be  made, 
one  from  the  implnter  analystg  (Equation  5- 
31.  and  a  second  from  the  assumption  of 
saturated  conditions.  The  lower  of  the  two 
values  of  3.  snail  be  considered  correct.  The 
procedure  for  determiiung  the  moisture  con* 
tent  oased  upon  assumption  of  saturated 
condltlona  is  given  in  the  Note  of  Section  1.3 
of  Method  1.  For  the  purposes  of  this 
method,  the  average  suck  gas  temperature 
from  Figure  S-2  may  be  used  to  make  thu 
determination,  provided  that  the  aceuncy 
of  the  m-stack  temperature  sensor  is  =1*  C 
<2*  P). 

8.8  Acetone  Blank  Coneeniratloa. 

EoiMlion$-( 

m, 

C,m  — 

I'ig. 


where: 

1£,  -0.3358  'X/.'iim  Hf  for  metric  units  , 
» 17.34  'Jt/ta.  Hg  for  English  units 

Note  Eduaiion  S-l  can  be  'jed  u  written 
unless  tne  leakage  rate  observed  during  any 
of  tne  mandatory  leak  checks  <l.e..  the  post- 
test  leak  check  or  leak  checks  conducted 
pr.or  to  component  enantesi  exceeds  L,.  It 
U  or  ,  exceeds  U.  Equsuon  5-1  must  be 
modified  ss  follows: 

(ai  Case  f.  No  component  ehangps  made 
durmg  umpllng  rua  In  this  case,  replace 
V-  m  Equation  5-1  with  the  expression: 

■/»— £--f«)«l 

<b)  Case  tl.  One  or  more  component 
chances  mane  during  the  sampling  run.  In 
this  case,  replace  V.  In  Equation  5-1  by  use 
expression: 


ind  substitute  only  for  those  leakage  rates 
<L  or  U)  which  exceed  U. 

6.4  Volume  of  water  vapor. 


8.7  Acetone  Wash  Blank. 

W. «  a  VUi.  Equation  5-S 

8.1  Total  Farttculau  Weight.  Determine 
tne  total  particulate  catch  from  the  sum  of 
the  weights  obtained  from  containers  I  and 
2  less  the  acetone  Blank  (see  Figure  5-3). 

■Note  Refer  to  Section  4.1.9  to  aesut  m 
calculation  of  results  involvmg  two  or  more 
filter  assemblies  or  two  or  more  sampling 
tnins. 

8.9  Partteuiate  Concentration. 

C.-(0.001  p/mg)  (m./V,  ,^1  Equation 

5-8 

8.10  Conversion  Factors: 


tef _ 

j  m* 

4  0  OTtU. 

,  15  *3, 

j/fl* - - 

iwii* 

-  220S«  10*' 

_ 

!  aJm*  . 

.  1531. 

S 

- 1 

I  mt 

t  0.001 

8.11  Isokinetic  Vantlon. 

8.11.1  Calculation  From  Raw  Data. 

/  -  V.  r 

100  r.ix.v.,-.(  ♦/r.)(F.,-a/f/i3.8)i 

80«-  fi,  A, 


Equation  5*7 

where: 

/r.-a.a034S4  mm  Rg-mVml-'S  for 
metne  uniu. 

-o.oo23«9*tn.  Hg-ftVmi-'R  (or  Eng¬ 
lish  units. 

8.11.2  Calculation  From  Intermediate 
Valuea. 


tl—  (■ , 8  .“lb  1^,  bti(  1  —  If  1 1  i 


tcustieii  --S 


where: 

if. -4.320  for  metric  units 

-0.09450  for  English  units. 

8.12  Acceptabfe  Results.  II  SO  percent  <  I 
q  110  percent,  the  results  are  ecceptsblt.  II 
the  particulete  results  arc  low  m  companson 
to  ih;e  standird.  and  I  is  over  117  percent  or 
less  than  90  pctcint.  ihc  Administrator  may 
accept  the  results.  Citation  4  m  the 
bibliography  section  can  be  used  to  milie 
iccepiability  judgmenia  If  I  is  judeged  !o  oe 
unacceptable,  reject  the  particulate  results 
and  repcst  the  test 

6 13  Stack  Ces  Velocity  end  Volumetne 
Flow  Rale.  Calculate  ihe  everage  stack  gas 
velocity  end  volumetne  flow  rtte.  if  needed, 
using  dale  oblamcd  in  this  meihod  and  the 
equations  in  Sections  S.2  and  5.3  ol  Method  2: 

7.  AlUmatiBt  Froeedures 

7.1  Dry  On  Meter  aa  a  Calibration 
Standard.  A  dry  ^a*  meter  may  be  used  u  a 
calibration  standard  for  volume  measure- 
menti  in  place  of  the  wet  test  meter  speci¬ 
fied  In  Section  5.3.  provided  thr.t  it  Is  csUl* 
brated  Initially  and  recalibrated  perl  .dlcaily 
aa  fotlowE 

7.1.1  Standard  Dry  Gas  .Meter  Calibra¬ 
tion. 

7.1.1.1  The  dry  gu  meter  to  be  calibrated 
and  used  as  a  secondary  reference  meter 
Should  be  of  high  quality  and  have  an  ap- 
propnaiely  sixed  capacity,  e.g.,  3  liters,  rev 
(0.1  flVrev).  A  spirometer  (400  llten  or 
more  capacity),  or  equivalent,  .-nay  be  uied 
for  this  eaiibration.  although  a  wet  test 
meter  is  usually  more  practical.  The  wet 
test  meter  should  have  a  capacity  of  30 
llte.-a/rer  (i  ft>/rev>  and  capable  of 
measunag  volume  t«  within  sl.O  pereenc 
wet  teat  metera  should  be  cheeked  tgtinst  a 
spirometer  or  a  liquid  displacement  meter  to 
ensure  the  iccuracy  of  the  wet  test  meter. 
Spirometers  or  wet  teat  meters  of  other 
sikee  may  be  used,  provided  that  the  speci¬ 
fied  sceuractea  of  the  procedure  are  main¬ 
tained. 

7.1.1.2  Set  up  the  compontnu  as  shoam 
in  Figure  S.7.  A  spirometer,  or  equivalent, 
may  be  used  in  place  of  the  wet  test  meter 
in  the  si-ttem.  Run  the  pump  for  at  leut  S 
muiutea  at  a  (low  rate  of  about  10  lltert/min 
(0.35  cfm)  to  condition  the  interior  surfac- 
cf  the  wet  test  meter.  The  pressure  drop  in¬ 
dicated  by  the  , manometer  at  the  inlet  sicSe 
.->(  the  dry  gat  meter  should  be  imnimited 
tno  greater  than  100  n-jn  H.O  (4  in.  H.O)  at 
a  flow  raw  of  30  llters/mm  (I  cfmM.  Tha 
can  be  accomplished  by  using  large  diame- 
UT  tubing  connections  and  sf.raight  pipe  fit- 
tutgs. 
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fifuft  17  .  Eaute<*t«nt  amn^ffntnt  for  ory-^M  motor  cwibrnion. 


t.l.lJ  CoUtct  ciM  d*u  t.  tnoom  in  um 
Moicplo  dou  tlioM  (too  Flcuro  V4).  NCoko 
tnplkmu  •iini  M  MCti  o(  Uio  liaw  rout  tnd 
U  no  Itoi  thoo  (t«o  dUftrtnt  Ho*  rout.  Tho 


rtnto  ot  flow  rout  ihouid  bo  boiormi  !• 
tod  34  tlitn/mia  tiJS  tad  1.3  eimt  or  o«or 
tAo  txpocud  oportuat  rtnao. 
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Ftpuro  5.8.  Extmnlo  «JtU  dmei  Inr^idilirtlion  of  t  inndwd  dry  pot  motor  (or  moOwd  6  lamplinf  ci|ii<pn  ait  (EmMith  unilt). 


CPA  ITATIONANY  lOURCfc  tA«#t.lMI  10^  MOM 
Pa«o  S'lo  nrj  « 


7.1. 1.4  Cilcui»U  flow  r»«.  Q.  for  e»cli 
rur.  'JJUif  tft«  wei  M*i  meter  im  volunse.  V„ 
jjid  tiie  run  ilmt.  i.  Calculste  tfte  tlry  tM 
meter  coefficient,  Y«,  for  eneii  run.  TSeee 
c^cuialioni  are  u  follows: 


Q-iC. 


?  V 

4  •  « 


Y«- 


V.  _ Fw 

V.  (p..  -^) 


Where; 

iC>0-i!U*  for  intemsiionii  syntm  of  uniu 
<st);  17.&4  for  aniUsn  units. 

V,«Wet  test  meter  volume.  Uteri  (ft  *1. 
V.aOrr  (ss  meter  volume.  Uteri  (ft  1. 
t«aAverm(e  ury  (ss  meter  temDemurc.  ‘C 
(•?!. 

C  for  SI  units:  4«0*  P  for  £n«uth 

units. 

U«Avers<e  wet  test  meter  umpersture.  *C 

rr>. 

Pa><*3orametrte  pressure,  mm  He  fin.  Rt>. 
op  •0(7  fM  raeur  inlet  Olfferentisi  ?rc«> 
sure,  mm  HfO  (In.  3<0). 

I  m  UlB€. 

7.1.1J  Compere  the  three  r«  vsiuM  U 
each  of  the  flow  rstis  and  deurmine  the 
meslmum  and  ■nutimum  veiues.  The  differ* 
enee  between  the  msstmum  and  minimum 
vaJuee  at  eweh  How  rmu  anoutd  be  no  freet* 
er  men  0.030.  Eitrs  M(e  of  crpllcste  rune 
mar  be  rasne  in  order  to  mraplete  this  re* 
quiremtnt.  In  tdditloa  the  meter  eoeifl* 
ctenu  should  be  between  O.tf  and  l.U.  U 
iheee  speeUleeUons  cannot  be  met  in  three 
Mta  of  aucceeilve  tricuoie  runs,  the  meter 
la  not  suilsOie  aa  a  csiibraUon  atsndsrd  and 
mould  not  be  ueed  aa  aoen.  IX  these  ipeelfi* 
catlona  are  met.  avtrate  the  three  7«  values 
at  each  flow  rata  resulUnf  !n  five  averice 
meur  coefficients. 

7.1.1.S  Prepare  a  curve  of  meter  eoeffl* 
c'vni.  Tm,  venue  flow  race,  Q.  lor  the  dry 
tae  meter.  This  curve  mail  be  used  aa  a  rtf' 
c  renew  when  the  meter  ta  used  to  calibrate 
cintr  dry  laa  mrurs  and  to  determine 
whether  recaiibrmuon  ii  required. 

7.1.3  Standard  Orr  Caa  Meter  Rseallbr^ 
tlon. 

7.i.:.l  Recalibrate  the  standard  dry  eia 
meter  Mainat  a  wet  teat  mater  or  tplrometer 
annually  ov  after  every  300  .hours  of  oper- 
ation.  whichever  eomaa  first.  Tnu  require* 


ment  is  valid  provided  the  standard  dry  saa 
meter  is  sept  in  a  lasxjratonr  and,  if  ira.’is* 
ported,  cared  for  aa  any  other  laooratory  in* 
itrument.  Abuse  to  tae  standard  meter  may 
cause  a  ensnse  m  the  calibration  and  wiU 
require  more  frequent  recalibracions. 

f.1.3.3  AS  an  alternative  to  full  recalibra- 
tlon.  a  two-point  calibration  cnec*  may  be 
made.  FoUow  the  same  procedure  and 
equipment  airansemeni  as  for  a  full  recall- 
bration.  out  run  the  meter  at  o.hly  two  flow 
rates  Isussested  rates  sre  l«  snd  7#  liters/ 
[xn  lO.i  and  1.0  cfmii.  Calculate  the  meter 
ciKlflctentr  for  these  two  points,  and  com¬ 
pare  the  vsiuee  with  the  meter  c4llbrT.tion 
curve,  if  the  two  cO'Sfflcients  are  within 
£l.i  percent  of  the  calibration  curve  values 
at  the  same  flow  nates,  the  msur  need  not 
be  recalibrated  until  the  neat  dau  lor  a  re* 
csdibrsuon  c.-ieca. 

Critical  Oririees  As  Calibraliew 
Standards.  Cniicsl  onficas  may  be  used  ss 
calibrsuoa  standards  ui  place  of  the  wsi  teal 
mvttr  ipccified  m  Section  SJ,  provided  thel 
they  art  telacled.  caiibreied.  and  used  aa 
follow  i: 

7.2.1  Section  of  Critical  Ortficaa 

7.2.1.1  Tl>e  procedure  that  follows 
deac.7bca  the  use  of  hypedermie  oewdlee  er 
(tainlesa  iteei  needle  lubin«e  which  have 
batm  found  tuileble  for  ute  as  crtttcai 
oriTicas.  Other  meianals  and  crtttcai  ortnee 
desitnn  may  be  ueed  prawided  the  otifleau  act 
cs  true  cnticnl  ORfices:  Le.  a  critical  vacuum 
can  be  obieincd.  as  deienbed  in  Seettoa 
JZZJU.  Select  ftve  enbcal  onfleet  ibsl  are 
eppiopneicly  used  to  caver  i.he  rsRfe  af  flow 
reits  bet*  vtcn  19  and  M  liters/mm  or  the 
expected  operatinf  rania.  Two  of  Uw  otiical 
orificat  ab^d  bracket  the  eapected 
rperettni  rente. 

A  tt>k  mam  of  ihrse  oitiral  oriflcst  will  be 
needed  to  calibrate  e  Method  S  dry  f  as  meter 
jDCMI:  the  ether  two  ertticai  anricce  can 
•erve  as  sperts  end  provide  behtr  seloeben 
for  bracked  the  rstife  of  opamtini  flow 
rales.  The  needle  rises  and  hibinf  lentthe 
ihown  below  |ive  the  followint  approsunale 
flow  rstts: 


Owawow  1 

11 

;  a*4o/«i 

1  mm 

ll/TI 

32  «0 

14/1 S 

1tft« 

30  Of 

U/t  1 

iTJt 

lifts 

nn 

t4/Tl 

Vft.34 

1S« 

Itnj 

1.37 

1»/T1 

1141 

13/104 

HSl  1 

1ft/ '^34 

10  44 

7.2.14  '  nsM  needles  een  be  adapl,.d  ki  a 
Maihud  $  type  tampf  .i|  (ram  as  follows: 
Intcrt  s  eerum  bottle  etoppet.  13*  by  zp-mm 
tie.  e  type,  into  a  Vk-mcn  Stvaeciok  quick 
CO  .itiCL  Ineort  the  nsedit  into  trv  slop>wr  as 
shown  Cl  Fitura  t-4. 
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Fi<5ure  5-9.  Critical  orifice  adaptation  to  Method  5 
meterlnq  system. 


7^  Chlisal  OrifiM  C*!ibrtliMt  TW 
prootdiM  dMcrib«a  in  ihii  Mctim  mm  Um 
M«<hod  i  ntitr  boi  eMint«rtRa<i  wiih  • 
DCM  ••  dMcnbad  m  Stdion  IM  !0 
ctiibnM  tiM  cniieal  onficr..  OtRtr  tcimM* 
may  tw  Mad.  iubtacl  lo  iht  apprsMl  o3  Dm 
AdminitMtor. 

7X2Ji  Calibraticii  of  Motor  Bos.  Tbo 
viticai  orincoo  moti  bo  esiibroiod  ia  tbo 
MRio  eon/lturotion  at  ihcy  will  bo  uaod  lo. 
iKoro  titaufd  bo  no  eaMMCiioMt  lo  tbo  iidot  ol 
ihoonTiM. 


7.2.11.1  Bcfaaa  ealibrotint  tbo  laaiar  boa, 
look  chock  Iho  tyoioM  aa  fallows:  ruU*  ofsa 
iba  enarto  odiuat  vat«o.  and  ocmalotoly  dsto 
tbo  by.paM  *al»o.  Plue  iha  laJoL  Tban  tnai  aa 
tba  puma,  and  dotamtaa  whatbar  (bora  (a 
any  (oakafs.  Tha  loakifs  rsM  tbali  Im  aarR 
i-o^  no  do(cc(ablo  movooMM  of  tbo  OCU  dial 
sbaii  bo  toon  for  1  minota. 

7111 J  Chock  alto  for  laakofoa  in  ibol 
portion  of  tbo  tamplin«  train  tioiwaon  tbo 
pump  and  tbo  oriboo  motor.  Sao  Sactioa  bd 
for  tbo  procadura;  mako  anp  eorraciioaa.  If 
naooaaary  if  ioakato  to  daiactad.  chock  far 


crackad  tatkata.  looaa  fiilin|s.  wotn  O-r;.  fa. 
01C.  and  aaako  iba  nicaatair  rtpotra. 

711.11  .sfior  dokimunint  tbal  Ibc  motor 
bos  It  toakioaa.  calibrott  (ha  motor  boa 
according  (a  Cm  proeadx.p  livon  m  Soctwn 
11  Mako  JIM  tbal  tba  w»(  laat  nwiar  maau 
l'm  .'quuarvmia  ataiad  ia  Suction  7.I.I.I. 
C:ack  tbo  waior  laral  in  tbo  •  at  itai  motor. 
Kicord  iho  DC71  calibration  factor.  Y. 

7112  Calibr.  (wn  of  OiliCkl  Onrioca.  Sot 
up  t  '0  app«fatua  aa  abown  in  Fifuio  >-ia 
awaa' ooaa  aataw».( 


cniTicit.  ontncf 

Figure  5-10.  Apoaretus  setup. 


em  iraTioNMY  fowee 
bapo  1-12 


•aa^tMe 

t/ir 


% 


* 


i. 


7iiAl  Aliow  •  wamr-up  umt  of  IJ 
^’stinuiea.  Thii  I'.t^p :«  uaporvani  <0  ciiiuiibriia 
mi  iainparaturv  >»nd:Uoni  throoyh  tilt  OCM. 

Uak  cliiot  tka  tytitm  ta  m 
Section  7iXi.\.  Tht  Uatu|a  rata  thail  b« 

r  JTO. 

Bafo.a caUbraUa* tka arilical 
griiic*  lieltmuia  iit  tuiuoiirty  and  the 
ippropnaii  oparaimi  vacuum  ii  foilowK 
Turn  on  the  pump,  fully  open  tka  coant 
adiuat  valva.  and  adiuai  tna  by-pata  vtiva  ta 
jiva  fi  vacuum  reodini  correapondinp  w 
too  It  half  of  atmoaphtnc  paeaaurt.  Cbaarva 
Lha  mt'er  box  nntica  manomaiar  reading.  H. 
SiouiifincriaM  dia  vacuum  reading  until  a 
«iab:a  t«»dind  la  obtained  on  iha  malar  box 
unRoa  manometar.  Hacard  lha  critical 
vi  ’.uum  for  each  onfica. 

Onficaa  that  do  not  reach  a  critical  value 
ahail  not  uaad. 

TZXX*  0.haaui  tiia  baaaarawa  awaaia  ■ 
uamg  a  barutnaiar  at  daaenbad  in  Section 
2.U.  Racc.d  the  bareanatne  praaaure.  In 
mm  Hg  (m.  HgJ. 

Conduct  dupfleala  ruM  at  a 
vacuum  of  :3  to  30  mm  Kg  (1  id  a  at.  Hg) 
above  liic  enurai  vacuum.  The  rata  ahalJ  ba 
at  laaai  S  minalta  taeb.  Tha  OCMeoiuma 
readmit  *halt  be  ui  uierenanta  d  nno;M  m* 
lo.l  fl  *]  or  m  Incrtmanla  el  oompMc 
levoluiiont  of  the  CCM.  Aa  a  gutciaUat.  iHe 
timet  ahouid  not  differ  by  mom  ihae  iJi 
aaconda  (thia  tnciudaa  alhowanea  lor  changan 
In  tha  DGM  lampartltireal  to  achieva  *  a.} 
percent  in  K‘.  Record  the  uafomMon  liaiad  in 
Fijurt  vn. 

7 -iJ-Zt  Caltatlala  K  aaiftg  L.aaiten 

K'  ■  Critical  orirtea  coafr.cianL 


TM'Abaoiutt  ambient  temparature.  'K  ('X). 

Avartfa  lha  K*  valuta.  Tha  ir.divi  ual  K’ 
valuer  ahouid  ool  diffar  by  more ''  aa 
parcent  from  tha  avanga. 


Xm 


K.V.Y 

P-T.* 


Ep. 


(m«CK)»* 
(mm.  Hg)  imin) 


fft»!r«i''« 
(la  HeKmin) 


S«licita  ritij  to  riiXV  Record  the 
uiformatjon  Italad  in  Figure  5.12, 
f-3-i  UaingthaCniicaJOrtftemiaa 
Calibration  Staadarda. 

7Z2.i  Reoerd  tha  baroanatne  preaaura. 
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7ZX2  CtUhratc  iha  mcttrini  ayaiea 
according  to  tht  pmoadare  outlmad  hi 
7.2JJ  Caicalala  tha  aiaialmd  vnhimaia  ad 
air  paaatd  through  tha  DC.M  and  lha  unucai 
onricaa.  end  caicukla  lha  OCM  calibralMh 
factor.  Y.  uamg  the  aquauona  halovr.’' 


Peurc  ^12  Data  ahoci  for  datarmmmii 
DCM  Y  factor 


V.|aid)>C4  V. 


r...+IAH/lJ4) 


v^ttu|«r 


T«, 


Eq.  5-10 

E«5>a 

E4.5-tt 


where: 

Volume  of  ga*  aample  paaaad 
through  lha  cnticaJ  onfice.  aarectad  to 
it'<ndard  candiiioniL  dam^  (dacfl. 
KiwO.hggg  *X/mm  Hg  for  aMincuaitawl7.M 
R.'m.  Hg  for  Ex., hah  units. 

744.4  Avengt  tha  DCM  calibralMM 
value-  ’’-r  tack  ol  the  flow  raiee.  Die 
cai-Vi  it  n  factor.  Y.  at  aoch  of  Lho  How  aotao 
>..i  jot  dtfftr  by  mort  thou  x2  pofoani 

1  .m  lho  avarago. 

74.U  To  daitrmiao  tho  naed  fot' 
lecalibratuif  lho  cnliool  onfti  ao.  compare  tho 
DCM  Y  faaora  obtained  from  two  tdiacam 
onficaa  each  unto  a  DCM  la  caiibratatl  for 
txtmpit.  whan  chochiag  I)/ 24.  uao  onficae 
12/107  and1J/5.1.  If  any  enticai  Ciifioo 
ytrld.  ".  ,3CM  Y  factor  dJTtnng  by  mot  •  ’hoa 

2  percent  from  lha  oihore.  recalibrtia  tho 
critical  onneo  aocerduig  to  Sacuon  7X2J. 


EP4  sTATiavnur  ga«';«  3A««i.iNa  Mg-noog 
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3PAM3THOD3A 

DETERMINATION  OF  OXYGEN  AND  CARBON  DIOXTDS 
CCNCEJITRATIONS  Ei  EMISSIONS  FROM  STATIONARY  SOURCES 


1311R2 


MTHOO  iA 


AND  KEGUUAT I ONS / JUNE  It.  II** 


M0i<*>ctl3A—J3fi»mineiioifofO*rf" 

Carton  OiomiO*  Ottie»f<troUen$  in  cinuMAi 
From  Siaiioncty  Soukm  (tn$m^niol 
A  nai  yt^r  Froerduio/ 

1.  Appliubiliiy  and  Frncipio. 

1.1  Applicability.  Tliii  tsxiinod  i« 
applicable  to  t-h*  aettiminaiion  o(  oxygtn 

[O  !  tnd  catboa  di«».icl*  (CO,)  coceantrtHoiw 
in’emitiion*  (rem  aitticr.iry  wurce*  only 
whan  tpacifitfd  wihia  ih*  rsinjlaiiont. 

1.1  pnncipl*.  A  »ampi*  i*  coni.njoualv 
exiiaciad  from  ihe  afnuani  airtim:  a  portion 
of  the  aampla  itream  i»  convayed  to  an 
initrutnenial  anaiyaarfi)  for  daiarminalion  jf 
Oi  and  COi  coneantranon(i!.  Parformanea 
•paciflcationa  and  taai  pt-ocaduraa  art 
providad  to  anaurt  raiiabia  data. 

I.  Rang*  and Sentiiiviiy. 

Same  *a  Maihod  eC.  Sactiona  2.1  and  2.2. 
except  that  the  apan  of  iha  moniicnni  ayiiam 
ahall  b*  aalaeiad  aucii  that  ih*  aaaraga  Oi  or 
CO,  coneeniralion  la  n«l  laa*  than  20  percent 
of  the  tp*A 
3.  Dtfinitions. 

3.1  Matturamanl  Sytiam.  Tb*  total 
aquipmeni  i«qiur*d  for  th*  datarwuution  of 
tha  Oi  or  COi  concantraiioii.  Tb* 
maaauramant  ayatam  contiait  of  ina  tamo 
maior.tubaytiaia*  at  dafmtd  in  Mtihod  (C 
Seciionii  3.1.1. 3.1X  and  3.1  J, 

331  Span.  Calibration  Can  Artalyaar 
Calibra'ion  Error,  Samplini  Syatam  Biac. 

Zero  Qr:f„  Calibration  OnfL  Raaponaa  Tima, 
and  Caiibiaiion  Curva.  Same  at  Method  aC 
Saettona  Vc  through  34.  and  3.10. 

34  Intarfaranea  Raaponaa.  Th*  output 
rriponao  of  tha  maaauramant  ayatam  to  a 
cofflpnnani  m  tha  aampla  laa  other  than  tha 
gta  cnmponanl  being  maaturad. 
a  Meosufomant  Sytum  Ptrfortnane* 

Soot*  at  Method  dC  Soction*  4.1  through 

4.4. 

3.  AppemuM  and  tteofai’U. 

3.1  Matturamanl  Syatam.  Any 
meat  iramant  ayattm  for  Oi  or  COi  that 
maay  the  ipacirication*  of  thia  nuthod.  A 
tchamatie  of  an  gccepiabia  maaauramant 
aysium  la  ahown  in  figure  OC-1  of  Method  tC 
Tha  aaaantial  componantt  of  the 
muaaurarrani  lyatan  are  daaenbad  below: 

3.1.1  Sa.Ttpla  throb*.  A  laak-fra*  proba.  of 
auiriciant  langut  10  iravara*  the  taropla 
pointa 

3.14  Sa.Tpla  fine.  Tubing,  to  tranaport  th* 
•ample  gai  from  th*  proba  to  th*  moiaiura 
ramoral  ayitan.  A  baatad  aampla  Ima  ii  nor 
rrqutrad  lor  ayataaia  lhal  maarura  the  G,  or 
COi  concentration  on  a  dry  batia  or 
irtntpen  dry  gataA 

3.14  Sampla  Tranaport  Una.  Calibration 
Value  Aaaamtiiy,  Moiaiura  P.amoval  Syatam. 
Ptrliculaia  filter.  Sampla  fhimp.  Sampla  Flow 
Rata  Control  Sampla  Caa  Manifold,  and  Oaia 
bacordtr  Sama  at  Mtihod  #C  Satiiona  3-14 
through  5.14  and  5 1.11.  axcapi  lhal  th# 
raquiramania  to  uta  tiainiatt  tiaoL  Teflon, 
and  nonraaciiva  glaaa  nilari  do  not  apply. 

5.1.4  Cat  Analyxar.  An  analyier  to 
dtiarmina  conitnuoualy  the  Oi  or  COi 
conetntrtlioo  ui  tha  aampla  gat  atraam.  Th# 
tntlyur  ahall  c.**«  iH*  applicabl* 
parformane*  tpaciricaitona  of  Sacticn  a.  A 
mtana  at  conirollmg  th*  analyiar  flow  rat* 


and  a  device  tor  detcrmuuitg  pmcar  temple 
flow  rate  le  g.,  praciaion  roiemater.  prataute 
lauga  downairttm  of  all  now  eonirola.  tic.) 
ahall  be  provided  el  Iha  anaiytar.  The 
lequiramantt  for  mtaauniig  and  casiraiiing 
Iha  tntlyiar  flow  rata  an  not  appnsabl*  if 
data  are  pratantad  that  damnnatriw  ilia 
tiuiyaat  it  tnaaoauivaao  i<ew«anaMm«uer 
the  range  tnccuoMrad  dunng  ihataat 
3.2  Calibration  Ctaoa  IhacolibraMn 
gaiat  for  CO,  tnaiyoart  thalJ  be  CCi  to  St  or 
CO,  in  air.  .Altarnativaly.  CCh/iSQu  OtiSOt . 
or  Oi/tlOi/SO,  gatmuiuiraa  m  N*  oiay  be 
utad.  Three  calibration  gttaa.  at  tptcifiad 
Section  3  31  through  344  of  Method  «C  th*U 
be  uaad.  For  O,  monitori  that  cannot  analyaa 
zero  gat.  a  calibration  gaa  cenoentrai,on 
aouivalani  to  lata  than  10  percatM  af  tha  apan 
may  be  utad  in  place  of  xara  gaa. 

6.  Meoruremeni  Sytttm  Ptrfnmmnee  Teal 
Frortdurt*. 

Penorm  tht  foHowaif  pmctdatai  bafera 
meaturamant  of  omiaaioaa  iSaciian  7). 

8.1  CalioraiionCiineaiitratioa 
Vertiie*iion.  Follow  Soctlon41  of  Method 
SC.  axcapi  if  calibration  gaa  analyat:  w 
raquirad.  ua*  Method  3  andchangatha 
accept  inea  cniana  for  agroomaw  amimg 
Method  3  ratulit  to  3  poreeM  IsrIU  paitani 
by  vclumo.  whichavaata  gnaawri 
*4  Jniarfaranca  Raaponi*  Conduct  aa 
tnitrfaranca  raaponaa  teal  of  the  tnoJyxar 
prior  to  lit  initial  uaa  in  tht  Field.  Tharaafiar. 
racheck  the  maaturamaat  tytwa  ifehantaa 
tie  made  in  iha  intirumeniaiion  that  could 
•liar  tha  iniarfaranca  •aapontala.E.cnanioa 
in  the  type  of  gaa  daitctar|.Caod«ft  tha 
intaifaranct  raaponaa  •naccoraanaa  with 
Section  3.4  of  Method  24. 

54  Maaturtnar.'  SytiamPtanaratien. 
Anulyxer  Culibriuaa  Error,  and  Soamting 
Sytttm  Biaa  Check,  follow  Soglmaadg, 
through  64  of  Method  sC 

7.  E.rtitiion  Teu  Procodaro. 

7 1  Sciaclion  of  Sampling  Slw  and 
Sampling  Po<nu.  Select  a  maaaureonoi  uie 
ami  l•mpil•lg  pomia  uaing  uha  aaaa  cniaita 
that  are  applicable  to  ittia  pcifomad  uaiag 
Mtihod  3. 

74  Sampla  CollaciioA  Poailioo  iho 
lampimg  proba  at  the  firal  maatunaaaAl 
puint.  and  begin  tampling  at  the  tame  rata  aa 
jtrd  dunng  tht  tampiing  lyaltm  biaa  check. 
Maimtin  conaiint  rate  tairpling  (ua.  =10 
percent)  dunng  the  entire  rua.  Tha  aaiapli.'ig 
lima  par  run  ahall  be  tht  tame  aa  lariaala 
conducted  uamg  Method  3  plua  Iwloa  the 
ivtiam  raeponta  time.  For  each  rua.  uta  only 
ihota  maasuramanta  obtained  after  twica  the 
rttoonta  time  of  the  maiauaainaal  ayMaaa  haa 
eitptad  to  deiarmina  Iha  amagaiffloaM 
concaniration. 

7  3  Zero  and  Calibration  Drift  Tail. 

Follow  Section  7  a  of  Method  «C 
I  Qaoliiy  Control  Procodvm. 

The  lollowina  qualilv  control  procaduiaa 
are  recommendtd  whan  tha  raauHf  af  thtt 
method  ar*  uaad  foe  anofuittian  rata 
correciton  factor,  or  txeoaa  air  dataitamation. 
The  teaiar  a hould  auloei  orm  ad  tha  fallowing 
opiioru  for  validating  meatarameM  laaulta; 

*  1  II  both  O,  and  COt  aramaaauiad 
uiirg  Method  3A.  the  ptocadura*  datcftbod  ,n 
Section  4.4  of  Mtihod  3  ihould  bo  foUowad  to 
validate  die  Cy  and  COt  mnocufimaM 
ratgila. 


*.2  it  only  Ui  it  graaturau'  uamg  Method 
)A.  ntaaurtmanu  of  ’4a  tampit  aiiaam  CO, 
coneeniralion  ahouid  be  oPUinad  (t  the 
lampla  by-paat  vam  diachtrgt  uting  anOnat 
or  Fynia  analyzar.  or  aquivtlenl  Ouplicaia 
lamolat  ihouid  be  obivinad  ooneuirant  with 
at  laaal  c-ia  ruiv  Average  tha  duciicaia  Oraai 
or  fynia  oialycM  raatiht  for oaeh  nm.  Uaa 
Lha  avarago  COi  uoluaa  forpompanton  with 
the  O,  mauiMhimaaia  m  aooordanoa  with  t  ha 
prnoaduiwa  daaenbad  tn  Section  a.4  of 
Mainod  1. 

*4  If  only  COi  tamoaeuradvaing  Method 
3A.  concurrent  maaeuramanta  of  th*  aampla 
airtam  COi  conctniration  thould  be  obtained 
uamg  an  Oraat  orf>ynM  analytor  aa 
oatenbadui  Section  44.  For  oich  nm. 
diffarancaagraoior  then  0.3  percent  between 
ina  Method  3A  roauitt  and  ihaovartga  of  the 
duplicaia  Fynia  tntlyfia  ahouid  bo 
inveaiigaiatL 
t.  Smittion  Cilculatnm. 

Tot  all  COt  analyiar*.  end  for  Oi  analyttr* 
that  con  be  caiibratad  with  oaro  g*A  follow 
Section  I  of  Method  eC  oxeopt  axpnata  all 
conctniraiioat  aa  parcani  raiharihon  ppm. 

For  Oy  onalyura  th*i  u«a  a  low.laval 
colibriuoR  gaa  in  place  of  •  tare  gak 
cileuitia  the  affluent  go*  coneeniralion  uamg 
Equation  3A>t. 

C«-C« 

C«- - (C-C*)eC. 

C.-C. 


Eg.  3A-1 

whara: 

C,.wEfnii«m  gat  ooncantrailen.  dry  bam. 
parcani 

Cww  Actual  cencaittratlon  of  tha  uptcala 
calibration  gat.  parcani 

C.wAciual  ceticammiion  of  tha  'ow-leval 
calibration  gak  parcani 

Csw  Avaraga  el  initial  and  final  ayalam 
calibration  biaa  check  raaponaaa for  tha 
uptcaia  calibration  gat.  parcani 

C,m  Avartga  of  initial  and  Final  lyium 
calibration  biaa  check  raaponaa*  for  th* 
low.laval  gaa.  parratn. 

C>i  Avaraga  gaa  ctmcantiitlon  Indicated  by 
tha  gaa  a.-taiyur.  dry  batik  parcani 
10.  Bibhofrophy. 

Sama  at  bibliography  of  Method  iC 
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4.2.3  To  IMUT*  cpDPleie  »t»on)tlon  of 
th#  CtX  O*  or  if  »oplicaole.  CO.  niite  re- 
pett  .d  pibifif*  Uiroujn  each  abaorOlnf  solu- 
U  a  uaul  ;ao  cotuecutlve  reaainjj  are  the 

JeverU  pwaei  (Uvee  of  .'our)  inould 
aiUe  betweea  revUrus-  <if  coniunt 
rsMinm  cannot  be  obuineo  aiUr  tnree  con- 
:’-£CUU'.;e  readlnea.  replace  me  abaor&Uu  »■ 
;u£'sit.) 

*  2.3  :^peat  the  uulyils  until  the  fol- 
’.owi.'.e  cntena  are  met; 

Tor  percent  CO,,  repeat  the  ana- 
lyt^rai  proceoure  until  the  lesulta  of  any 
tnr.e  analyse*  differ  by  no  more  that  (a)  Q.3 
perciPt  by  volume  when  CO,  is  treater  than 
‘t.o  percent  or  (b>  0  3  percent  by  volume 
Phan  CO,  la  leaa  than  or  eoual  to  4.0  per¬ 
cent.  ,i.verace  the  three  acceptable  valuea  of 
peratnt  CO,  and  report  the  reauita  to  the 
nearest  0.1  percent. 

4.2.0.3  ?or  percent  repeat  the  analyti¬ 
cal  procedure  until  the  reauita  of  any  three 
anaiyaea  dilfer  by  no  more  than  (ai  0.3  per¬ 
cent  by  vo.u^se  when  O.  la  leaa  than  13.0 
percent  or  <85  O.S  percent  by  volume  when 
O,  la  ereater  than  jr  equal  to  13.0  percent. 
Averate  >.he  three  Lceeptabte  valuce  of  per- 
tent  O.  and  report  the  rcaulte  to  the  neareat 
0.1  perc-ant. 

4.2. 3.3  ^  percent  CO.  repeat  the  ana¬ 
lytical  proet-Jure  until  the  rtauJU  of  any 
three  anaiyaea  differ  by  no  more  than  0.3 
percent.  Averace  the  three  acceptable 
valuee  of  percent  CO  and  report  the  reauita 
to  the  neareat  O.l  percent. 

4.2.1  After  the  analysia  la  completed. 
le*a<heck  (mandatory)  the  OrsM  analvwr 
once  atain.  aa  deacnbcd  in  Section  5.  For 
the  reatuu  of  the  analyst*  to  be  valid,  the 
Orsat  analyzer  must  p*«  this  leak  test 
before  an  after  the  anaiyaia. 

Not*  Althouch  In  moat  initaneea  only 
CO.  or  O.  Is  required.  It  la  reeommenued 
that  both  CO.  and  O,  be  measured,  and  that 
Sectloe44.l  Oe  used  to 

vaUdau  the  analytical  datk 

4.3  Multi-Point.  Intctratcd  Samplinc  and 
Analytical  Procedure. 

4.3.1  Both  the  minimum  number  of  sam- 
pUas  point*  and  the  aampiin*  pomi  location 
ahaU  be  aa  specUled  in  SecUon  3.3.1  of  thU 
method.  The  use  of  fewer  pomta  than  speci¬ 
fied  I*  sublcct  to  the  approval  of  the  Admin- 
Istratar. 

4.3.2  Follow  the  procedures  outlined  In 
Section*  4.X2  throufh  4.X7.  except  for  the 
fotloarln^  Travcne  all  sampUn*  pomu  and 
sample  m  each  point  lor  an  equal  lenfth  of 
time,  flecord  sampiin*  data  as  shown  la 
Flfurw  3-3. 

4.4  Quality  Control  Procedurea 

4.4.3  Oau  Validation  When  Both  CO* 
and  O,  Are  Measured.  Althouch  in  most  in- 
staness.  only  CO*  or  O*  meaaureracnt  is  re¬ 
quired.  It  Is  recammaaded  that  both  CO* 
and  Oi  be  measured  to  provide  a  check  on 
the  quaUty  of  the  data.  The  foUowtnc  qual¬ 
ity  control  procedure  is  suffeeted. 

ffoTE  Since  the  method  for  vaUdatlnc  the 
CO*  sad  0«  snalysce  Is  baasd  on  eombustioa 
of  ortante  and  fossil  fuels  tad  dilution  of 
the  eas  stream  with  air,  this  method  doe* 
not  apply  *3  sources  that  (1)  remove  cO*  or 
O*  Uuoush  pmceaase  other  than  combus- 
Uon.  (3)  add  O*  (e.s-  oxygen  tntlehmenc) 
and  24.  In  pmoonions  different  from  thu  of 
air.  (3)  add  CO*  (e.c-  cement  or  Ume  kilns), 
or  (4)  have  no  fuel  factor.  P«  values  obtaln- 
able  (e.c..  ekuemcly  variable  waste  mix- 
tureei.  Tills  method  valldatea  the  measured 
proportloiif  itl  COi  and  O.  lor  tht  fuel  type, 
but  the  method  does  not  datsct  sample  dilu¬ 
tion  rtsultlnc  from  leaks  durlnt  or  afur 
aamola  coUscUon.  The  method  Is  appUeaoie 


for  samples  collected  doematream  of  moat 
lime  or  limatone  Hue-aas  deaulfurtzaiion 
ufliu  aa  the  CO.  added  or  removed  from  the 
las  stream  la  not  jigniflcant  m  relation  to 
the  total  CO.  concentration.  The  CO*  con¬ 
centration*  from  other  type*  of  scruobers 
uains  only  water  or  basic  slurry  can  be  ilf- 
niflcantly  affected  and  would  render  the  P. 
check  minimally  useful. 

4.4.t.l  Calculate  a  fuel  factor.  P.  using 
the  following  equation: 

20.9 -"iO, 

P.- - 

".CO, 


Ed.  3-3 
Where: 

'*.0>>Perccnt  (3*  by  volume  (dry  basis). 
".CO* > Percent  CO.  by  volume  (dry  baau). 
20.9  >  Percent  O.  by  volume  m  ambient  air. 


Calculated  P,  values  beyond  the  eccepta. 
bic  ranges  shown  in  thla  table  should  bo  ih- 
veatigated  befotw  eoeepttng  the  teat  reauita. 
Por  example,  the  atrer*  h  of  the  solution* 
In  the  gag  anslyter  and  the  inalyctisg  tech¬ 
nique  should  be  cheeked  by  lampUng  and 
analyxina  a  known  concentration,  such  aa 
air  the  fuel  factor  should  be  reviewed  and' 
venfted.  An  aceeptsbiuty  range  of  *13  per¬ 
cent  la  appropnau  for  tho  P,  factor  of 
miked  fuels  with  varlaOlo  fuel  rattoa.  Tho 
level  of  the  emission  rau  relauve  to  the 
compliance  level  should  be  conaldeted  In  de- 
cemunuig  if  *  retest  is  appropnat*.  l.#_  if 
Che  measured  emiaaiona  are  much  lower  or 
much  greater  Utivn  the  compUaisce  limit. 
repeUUon  of  the  vat  would  not  aignlflcanuy 
change  the  compliance  atatua  of  the  aourea 
and  would  be  unnecemerUy  Umodooaumum 

UUI  CCftiF. 


3.  Ltak-C!itck  Procedure  /or  Onat  Andi 
Moving  an  Orsat  anaiyicr  trequ 
cauje*  It  £c  leak.  Therefore,  an  Orast 
lyzer  shc'cid  be  th.’ougnJy  leak-checke 
site  before  the  flue  gas  sample  is  uitroc 
Into  It.  The  procedure  'or  leik-checclr 
Orsat  analyzer  ii: 

3.1.1  Bring  the  liquid  level  in  esc. 
pett*  up  to  the  reference  mark  on  the  < 
'ary  tubina  and  then  close  the  pipette 
ctick. 

3.1.2  Raise  the  leveling  bulb  suffice 
to  bring  the  conftning  liquid  meniscus 
Che  graduated  portion  of  the  burette 
then  dose  the  manifold  stopcock. 

3.1.3  Record  the  meniscus  position. 

3.1.4  Observe  the  menicus  in  the  bu 
and  the  liquid  level  in  the  pipette  for  a 
sent  over  the  next  4  minutes. 

3.1.3  Por  the  Onwt  analyzer  to  paw 
leak-cheek,  two  conditions  must  be  mev 

5.1.3.1  The  liquid  level  In  each  p<i 
must  not  fall  below  the  bottom  of  the  c 
lary  tubing  during  this  4-iiunut*  iatervi 

5.1.5.3  The  meniaeus  la  the  burette  : 
not  Chang*  by  more  than  0  J  ml  during 
4-minut*  interval. 

3.1.3  If  the  tnalner  falls  the  le*k< 
procedure,  ail  rubber  eonnectloiu  and 
cocks  should  be  checked  until  the  eau 
the  leak  Is  identified.  Uaking  stopc 
must  be  disassembled,  deaned.  and 
greased.  Leaking  rubber  eetmcetloag  . 
be  replaced.  After  the  analyzer  is  rea* 
blad.  the  leak-check  procedure  must  b 
peatsd. 

3.  Csfewlaflmu 

3.1  Romcnclatur*. 

M,mDrr  molscular  weight,  g/g-mot*  (11 
mcl«>. 

'.EAwPereeot  excem  air. 

I’.CO.sPereeat  CO.  by  velum*  (dry  basi 
%0.- Percent  O.  by  volume  (dry  basis). 
''^(20 a  Percent  CO  by  volume  (dry  basis 
%2(iaPere*nt  N*  by  volume  (dry  basis). 
0.384aRatlo  of  O.  to  N.  la  air,  v/v. 

0.28Oa  Molecular  weight  of  N.  or  CO.  3 
ed  by  100. 

0.330  a  Molecular  weight  of  O.  dlvidec 

100. 

0.440  a  Moiaeuiar  weight  of  ca  dlvldei 

100. 

3.3  Pereeat  Ckcem  Air.  CakulaU  the 
cent  excea*  air  (U  appUeahla),  by  autast 

ing  the  approprlau  value*  of  pereen 
CO.  and  N.  (obtained  from  Section  44 

4. X<)  into  Equation  3-1. 

%EAa 

%a-os%  CO 

0.234%  If,  -  (%6,-0.4  »  CO)* 
Equatle: 

Konc  The  (HtuaUon  above  asaumes 
ambient  air  Is  used  a*  the  aoure*  of  O, 
that  Um  fuel  does  not  contaih  apprec 
amounts  of  H.  (as  do  coke  oven  or  blast 
nace  gases).  For  thoM  ease*  when  appr 
ble  imounu  of  2f,  are  nresent  (coal,  oil 
natural  gM  do  not  contain  apprec 
amounts  of  N.)  or  when  oicygcn  enriehi 
Is  used,  altemsu  methoda.  subiect  u 
pravai  of  the  Administrator,  are  require 

3.3  Dry  Molecular  Weighc  Um  Cqui 
3-3  r  a  ealeulai*  the  dry  molecular  wcig 

3(i«0.440(%COd4-0J30(«O.)-4- 

Equatlo 


If  CO  is  present  in  quantities  measurable  by 
this  method,  adjust  the  O.  and  CO*  values 
before  pcrfoinung  the  calculation  for  P,  aa 
foUowa: 

*.CO,(adJ>w  %COi-»  %c:o 

r.O.(adl)-f.O.-O.S  7«CO 

Where:  %CO>Pereent  CO  by  volume  (dry 
basis). 

g.4.;.3  Compare  cha  calculated  P.  factor 
with  the  expected  P,  value*.  The  foUowuig 
table  may  be  used  la  eatabllahing  acceptabi* 
ranges  for  the  expected  P.  if  the  fuel  being 
burned  is  known.  When  fuels  are  bumad  in 
combination,  calculate  the  combined  fuel  7. 
and  P,  facten  (as  defined  in  Met  ad  19)  ac¬ 
cording  to  the  procedure  in  Method  19  See- 
tion  5.i3.  Then  calculate  the  P,  factor  ac 
fallows: 


0.209  7, 

y. 


Eq.  3-4 
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SoTK  Tht  aaovt  tquAtion  dOM  not  eonsid' 
er  uton  in  air  (about  <).$  percent,  moleeu- 
Ian  weifht  o(  37.7).  A  ncfative  error  of 
about  0.4  percent  is  Introduced.  Tiie  lestcr 
may  opt  to  Include  .vron  in  the  inajyau 
usm(  proeedurta  sublect  to  approval  of  Use 
Adnunlatraior. 
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METHOD  7C 


RULES  AND  RCOULAT I ONS / JUNE  M.  ttt« 


Method  7E—Dtiiirminatiot<  of  Nitrogen 
Oxides  Emissions  From  Slotionory  Sources 
Unsimmental  Analyser  Procedure J 

1.  Applicability  and  Principle 

1 '  Applicability.  Thit  method  ii 
appiicjble  10  the  deltrmination  ol  nitroftn 
omdci  (NO,/  conceniriiiont  in  tmiKiona 
from  iialionary  tourcet  only  whtn  ipecifiid 
within  ihe  reyuUlioni. 

U  Pnncipit.  A  gii  limpie  ii  continuoutly 
fximcted  from  a  stack,  and  a  portion  of  the 
sample  is  conveyed  to  an  matnimcnlal 
chcmiluminetccnt  anaiyxer  for  determination 
of  NO,  concentration.  Performance 
ipccincstions  and  test  proccdurta  are 
provided  to  ensure  raliable  data. 
lionpe  and  Sensilimty 

Same  as  Method  dC  Sections  2.1  and  12. 

3.  Definitions 

3.1  Maasurement  Sysiani.  The  total 
equipment  raquirad  (or  the  detemuiution  el 
NO,  concentration.  Tha  .iiaaauramcnt  systeni 
canaiaia  of  the  fotlowin]  mator  subsystems; 

3.1.1  Sample  Interface.  Cat  Analyser,  and 
Data  Recorder.  Seme  as  Method  tC  Seeiiona 

3.1.1. 3.1  J.  and  11  J. 

i.’2  NOi  to  NO  Converter.  A  deviee  that 
lunvcrtt  the  nltrofen  dienide  (NChl  in  the 
temple  gaa  to  nitrcfen  eude  (NO). 

3J  Span.  Calibration  Caa,  Analyser 
Calibration  Error.  Samplint  System  Bias. 

Zero  Drift.  Calibration  Drift  and  Retpenee 
Time.  Same  st  Method  dC  Seetiena  U 
through  3X 

3J  Intarferenim  Ratponae.  The  output 
response  of  the  maeaurement  syatam  to  a 
component  in  Ihe  sample  gas.  other  than  the 
;st  component  being  mestured. 

a.  Measurement  System  Performance 
Specifications 

Same  aa  Method  dC  Sections  4.1  through 
4.4. 

S.  Apparatus  and  Heogents 

3.1  Meaauiemant  System.  Any 
measurement  aysiem  for  NO,  that  meets  the 
tpcancaiiona  of  this  method.  A  schematic  of 
an  aocepiabla  maasurement  tyaism  la  shoum 
In  firure  dC-1  of  Method  dC  The  cstenlial 
componunia  of  the  measurement  system  am 
described  belour 

3.1.1  Sample  Probe.  Sample  line. 
Calibration  Vai'/e  Assembly.  Moislum 
Rrmovai  System.  Particulaia  Filler.  Semple 
Pump.  Semple  Plow  Rate  Co.tirof.  Sample 
Cas  Manifold,  and  Data  Recorder.  Same  as 
Method  dC  Sections  S.1.1  through  llj.  and 
3.1.11. 

3.1.2  NOi  to  NO  Converter.  That  portfoo 
of  the  aysiesi  that  converts  the  nitrogen 
dioxide  |NOi|  in  the  sample  gas  tu  niirogen 
oxide  (NO).  An  NOi  to  NO  converter  is  not 
necessary  If  data  are  prssenied  te 


demonstraie  that  the  NOi  portion  of  the 
exhaust  gas  is  less  than  3  percent  of  the  total 
NO,  concentration. 

$.1.3  NO,  Anelyter.  An  analyser  based  on 
the  principles  of  chemilaminescence.  lo 
detemine  continuously  the  NO, 
concentration  in  the  sample  gas  stream.  The 
analyser  shall  meet  the  applicable 
performance  soeciricalions  of  Section  4.  A 
means  of  csntroiling  the  analyser  flow  rate 
and  a  device  (or  determining  proper  sampis 
(low  rale  le.g..  preciaioo  roiamei  -r.  pressure 
gauee  downaircam  of  all  (law  c<  .itrols.  ale.) 
shall  be  provided  at  the  analyser. 

3.2  NO,  CalibralKtfi  Cease.  The  calibration 
gases  for  the  NO,  anelysar  shall  be  NO  in  N,. 
Thrae  calibration  gases,  aa  spectned  in 
Sections  3J.1  through  SJJ.  of  Method  dC 
shall  oe  used.  AmbiuM  me  may  be  used  for 
the  sere  gas. 

d.  MeasuramaM  System  ^stfbmanea  Teal 
Procedures 

Perform  Ihe  foUewing  preesdurse  before 
measurement  of  emiaatons  (.SectioM  7\. 

d.1  Celibreitea  Caa  Csnecntrauon 
Verification.  Follow  Seclieii  El  of  Method 
dC  except  if  ealihraiien  geo  enalyaie  ia 
lettuiied.  use  Mathad  7.  and  charge  all  I 
percent  perfaimanea  valaea  te  IP  percent  (or 
IQ  ppm.  whichever  ia  greaterl. 

dl  Ititerfsrence  Reapenaa.  Conduct  an 
interfarence  rsaponae  teal  of  the  anelyter 
prior  to  Its  iiutial  use  in  ihe  Cold.  Thareaflat. 
recheek  the  measurement  ayttsm  If  changas 
art  made  in  the  inattoaMntaiian  that  could 
alter  tha  intarieranca  respensa  (eg.,  changas 
In  tha  gas  detector).  Candect  the  mierfarenea 
response  in  accMdanea  with  Ssetioa  14  of 
Method  m 

dJ  Mtsanfemnnt  Syaiam  Preparation. 
Analytar  Cslibreiion  Eim.  and  Sample 
System  Biaa  Qtack.  Follow  Sections  12 
through  la  of  Msihod  dC 
14  NOr  to  NO  Cenvereien  Eflidancy. 
Unlois  data  are  prsserwed  to  demenainita 
that  tha  NOs  concarttralian  within  the  ssmpla 
stream  ia  not  paster  than  $  percent  of  the 
NO,  cortoentratiefb  cendsei  an  NOi  te  NO 
conversion  afflcisney  lam  In  sccordsoce  with 
Section  IS  cf  Method  201 
7.  Emission  Test  Praesdaia 
7.1  Selection  of  Sampling  Site  and 
Sampling  Points.  Selact  a  moeaursmani  alia 
sod  sampling  peinia  using  the  same  criteria 
that  are  applicebis  to  tasm  performed  using 
Method?. 


7.2  Sampis  Coilactien.  Poaiiion  tha 
sampling  probe  at  the  first  maasurtmant 
point,  and  begin  sampling  at  the  same  rtti  a 
used  dunng  the  system  calibratinn  ,r1fl  test 
Maintain  consiani  rate  aamplii.g  (i.e..  =10 
percani)  dunng  the  sniira  run.  The  sampling 
time  per  run  shall  be  ihe  same  as  the  loial 
time  required  to  perform  a  run  using  Mtihod 
7.  plus  twice  ihr  system  response  time.  For 
each  run.  use  only  (hose  measurements 
cbiained  after  twice  the  response  time  of  the 
measurement  system  has  elapsed,  to 
determine  the  average  effluent  conccntraiior 

7.3  Zero  and  Calibration  Drift  Teal.  Folio* 
Section  7.4  of  Method  dC 

I.  Emission  Colculotion 

Fallow  Section  d  of  Method  bC. 

1  Bibliography 

Same  as  bibliography  of  Method  dC 
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C.O  DESCRIPTION  OF  CONTINUOUS  EMISSION  MONITORING 
SAMPLING  SYSTEM 

The  CEM  system  used  for  gaseous  pollutant  monitoring  by  EPA  Methods  3A, 
7E,  10,  and  25A  is  shown  in  Figure  C-1.  The  sample  gas  handling  system  is 
shown  in  Figure  C-2. 

C.  1  Sampling  system.  Exhaust  gas  is  drawn  from  the  duct  or  stack  through  a 
heated  stainless  stml  (S.S.)  probe  that  is  inserted  into  the  duct  or  stack 
through  one  of  the  test  ports.  A  S.S.  valve  is  located  at  the  probe  exit  to 
permit  introduction  of  certified  zero  and  calibration  span  gases.  A  heated 
teflon  line  is  used  to  transport  the  sample  or  zero/caubration  gases  to  the 
Continuous  Emission  Monitoring  (CEM)  trailer.  Temperatures  are  monitored 
at  the  exit  of  each  section  of  line  to  ensure  temperatures  are  above  the  sample 
dew  point.  Once  inside  the  CEM  trailer,  the  sample  line  enters  a  heated 
junction  box  where  the  sample  is  split  into  three  frictions,  and  each  fraction 
is  directed  to  one  of  the  following: 

(a)  Charleton  Model  SC-14  Sample  Conditioner. 

(b)  Thermo  Electron  Model  900  Sample  Conditioner. 

(c)  Direct  Connection  to  Total  Hydrocarbon  Analyzers. 

The  Charleton  Model  SC- 14  unit  is  an  extractive  sample  conditionm*  that 
removes  particulates  and  moisture  frnm  the  sample  gas.  The  extracted 
sample  gas  is  passed  through  a  sintered  stainless  bypass  filter,  which 
removes  particulates  down  to  1  micron  or  less  by  an  internal  filtration 
techruqt:.e.  The  filter  is  maintained  at  a  temperature  above  the  dew  point  of 
the  sample  gases. 

The  clean,  filtered  sample  is  then  introduced  to  a  permeation  cayer  where 
moisture  is  removed  witnout  condensation  or  dilution  to  achieve  a  .-ample  dew 
point  well  below  that  of  the  ambient  temperature.  The  clean,  dried  sample  is 
then  directed  to  the  carbon  monoxide  (CO),  carbon  dioxide  (CC2)f  •  rygen  (O2), 
and  nitrous  oxides  (NO^)  analjrzers  using  a  ceflon-headed  sample  p  .  .np. 

The  dilution  ratio  of  the  Thermo  Electron  Model  900  sample  conditioner  is  a 
function  of  sample/dilution  air  pressure  and  capillary  tube  size.  Once  set,  the 
dilution  ratio  is  a  constant.  Sample  concentrations  are  deiermined  by 
multiplying  the  analyzer  output  times  the  dilution  ratio.  Nominal  dilution 
ratio  for  the  Thermo  Electron  Model  900  is  10  to  I. 

In  the  J.U.M.  Engineer  VE-7  Total  Hydrocarbon  Analyzer,  a  S.S.  sample  filter 
and  detector  are  contained  in  a  temperature  controlled  oven.  This  permits  the 
direct  analysis  of  total  hydrocarbons  on  a  wet  basis  Trithout  condensation  or 
loss  of  sample. 

C.2  CEM  system  calibration  procedures.  Calibrations  are  conducted  on  a 
daily  basis.  The  following  procedures  are  performed  each  day  of  testing: 

( a )  Analyzer  calibration  error  ( pretest). 

(b)  Sampling  system  bias  check  (pretest). 

( c)  Sampling  sjrstem  bias  -  leck  ( post-test). 
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Calibrations  used  cylLoder  gas  standards  prepared  according  to  EI'A  Protocol 
1,  where  available.  All  other  caJbration  gases  are  traceable  to  National 
Bureau  of  v^tandards  (NBS)  standards. 

C.3  eSM  system  data  dollection.  Signals  from  the  CEM  sampling  system  are 
recorded  on  two  devices.  Data  are  available  in  hard  copy  from  a  Moiytek  strip 
chart  recoi  dei/data  logger.  In  addition,  data  are  recorded  in  lO-^second 
increments  using  the  Kiethly  DA3/IBM  PC-XT  acquisition  system.  Bata  are 
sarunarized  as  one  mir.ute  averages  anJ  are  availaole  onsite  using  the  PO-XT 
system. 
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Appendix  D  presents  raw  operational  data  collected  from  process  equipment 
and  tesc  items.  For  each  test  run,  fotir  types  of  data  sh  *  its  are  enclosed. 

Tb-'  first  data  sheet  (Data  Sheet  1)  provides  information  on  the  physical 
characteristics  of  test  items  evaluated  in  each  test  run.  The  following 
information  is  provided: 

•  Equipment  type. 

•  Cont-mic  mts  evaluated. 

•  dimensions  of  test  item 

•  Initial  weight  of  test  item. 

•  Final  weight  of  test  item- 

•  T3qpe  of  sample  collected  (linsate,  wipe  or  solid), 

•  An  indication  of  t^e  of  contaminant  spiked  to  test  item  (TTIT  or 
ammonium  picrate). 

•  Initial  and  final  contaminant  concentration  (since  these  items  were 
not  Itnown  at  the  time  of  testing,  these  columns  are  generally  left 
blank). 

•  Thermocouple  Cimber. 

•  Observations  (pre-  and  post-test), 

A  schematic  of  the  rail  cart,  is  included;  locaUans  of  each  tr-pe  cf  test  item  are 
provided.  ITie  fcllou-ing  abbreviations  are  applicable: 

•  PB  -  Powder  Box 

•  SHR  -  Steam  Ileatbd  Riser. 

•  SSR  -  Shell  Suppoi  i  Rack. 

•  SHV  -  Steam  ideated  Discharge  Valve. 

•  0?  -  Clay  Pipe. 

•  SM  •  Ship  Mine. 

•  SP  -  Steel  Pii'e. 

•  AP  -  Aluminum  Pipe. 

•  1  -  denotes  iisst  item-s  designated  for  post-i,-03t  sampling  ard 

analysis. 

•  2  -  denotes  test  iteius  designated  as  spares;  items  were  sampled 

for  analysis  only  in  the  er'ent  of  Reid  or  laboras^m/ 
contamination. 


•  0  -  Diameter. 

•  F  -  Flush. 

•  R  ”  Rinsate. 

•  W  -  Wipe. 

•  S  -  Side  (thermocouple  location). 

•  I  -  Inside  (thermocouple  location). 
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For  the  first  few  test  mns,  the  procedures  used  to  record  data  were  still  being 
developed;  therefore,  some  of  tne  information  provided  on  the  data  sheets  is 
not  complete  (i.e.,  contaminants  evaluated,  sample  type,  initial/final 
contamisartt  concentration,  and  thermocouple  number). 

The  second  data  sheet  (Data  Sheet  2)  provides  information  collected  from  the 
following  process  equipment  items: 

•  Main  Control  Panel 

Air  preheater  inlet  danmr  position  (HlC-201) 

Air  preheater  inlet  air  now  (PI-202) 

Air  preheater  exit  gas  temperature  (110-104) 

Afterburner  inlet  air  temperature  (TI-224) 

Building  (Flash  Chamber)  Pressure  (PIC-201) 

Afterburner  exit  gas  temperature  (TIC-324) 

•  Air  Preheater 

-  Gas  Pressure  (PI-303) 

Bximer  Pressure  (PI-310) 

•  Afterburner 

Gas  Pressure  (PI-323) 

Btimer  Pressure  (PI-330) 

•  Propane  Gas  Supply  Tank 

Tank  Capacity  Remaining 

-  Tank  Temperature 
Line  Pressure 
Line  Temperature 

The  following  discharge  emissions  were  monitored  by  the  Continuous 
Emissions  Monitor  (CEM)  System  and  recorded  by  WESTON  personnel: 

•  Air  Preheater  Discharge 

Total  Hydrocarbons  (TH(’> 

•  Flash  Chamber  Discharge 

Total  Hydrocarbons  (THC) 

•  Afterburner  Discharge 

Total  Hydrocarbons  (THC) 

Carbon  Dioxide  (CO) 

Carbon  Monoxide  (COo) 

Oxygen  (O^) 

Nitrous  Ondee  (NO^) 
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The  following  key  o  >breviations  is  applicable: 

•  PSIG  a  Pounds  per  Square  Inch  Gauge. 

•  FPMjy  a  Parts  Per  Million  based  on  Volume. 

•  %  s  Percentage. 

The  following  information  was  monitored  and  recorded  by  WESTON 
personnel; 

•  Dry  bulb  temperature  of  ambient  air. 

•  Wet  bulb  temperature  of  ambient  air. 

•  Moisture  content  of  ambient  air  (as  determined  using  a 
psychrometric  chart). 

The  collection  times  correspond  to  real  time  beginning  with  0000  hrs  and 
running  through  2300  hrs.  A  separate  data  sheet  is  included  for  each 
operational  day. 

Monitoring  data  were  collected  and  recorded  every  hour  beginning  with  the 
tiring  of  the  afterburner  and  continuing  until  the  flash  chamber  reached  the 
steady  state  target  temperature.  After  reaching  steady  state  temperature, 
personnel  were  not  required  to  be  present  on  the  test  site.  The  team  left  the 
site  and  the  system  operated  automatically.  During  unmanned  operation,  no 
data  were  recorded  (except  for  data  recorded  during  "spot"  checM  and  CEM 
system  data).  Data  gaps,  therefore,  exist  in  the  data  sheets. 

WESTON  personnel  recorded  notes  regarding  the  operation  of  the  system 
along  the  sides  of  the  data  sheets.  These  notes  usually  reflect  times  when  the 
system  reached  steady  state,  and  cases  where  the  system  shut  down,  the  air 
preheater  started,  etc. 

The  third  data  sheet  (Data  Sheet  3)  provides  temperatures  monitored  by 
thermocouples  placed  on  test  items  within  and  various  locations  in  the  flash 
chamber.  Collection  times  correspond  to  real  time  beginning  with  0030  houiu 
and  continuing  to  2330  hours.  Each  thermocouple  was  tagged  with  an 
identification  number.  The  thennooouple  number  is  provivf  ed  across  the  top  of 
the  data  sheet  (numbers  1  through  20).  The  test  item  and  flash  chamber 
location  monitored  are  listed  below  the  thermocouple  number  (i.e., 
thennocouple  1  monitored  th-s  temperature  of  the  diffuser  support,  etc.).  The 
location  of  the  thermocouple  on  the  test  items  is  provided  and  is  Listed  as  an 
(I)  for  internal  surfaces  or  (S  or  E)  for  side  and  external  surface  areas. 

Following  the  raw  data  sheets  are  computer-generated  summary  shcjets  (Data 
Sheet  4).  Two  data  summary  sheets  are  provided  for  each  test.  The  first 
sheet  contains  data  collected  from  the  process  equipment;  the  second  sheet 
contains  the  temperatures  collected  from  the  test  items  and  flash  chamber. 
The  elapsed  time  is  provided  and  represents  the  total  number  of  hours  data 
were  collected  during  a  test  period.  At  the  end  of  each  summary  sheet  are 
values  for  the  mean,  maximum,  and  minimum  of  the  d>^ta  over  the  following 
three  time  periods:  (1)  steady  state  operation,  (2)  heatup  and  steady  state 
operation,  and  (3)  total  test  operation.  The  averages  generated  by  the 
computer  were  used  to  generate  summary  tables  in  Section  8  of  the  report. 
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Appendix  S  provides  hourly  averages  of  data  collected  by  the  coutinuous 
emissiona  monitoring  (CEM)  system.  The  following  information  ia  provided: 

•  Afterburner  Outlet 

Oxygen  (O2)  concentration 
Carbon  Monoxide  (CO)  concentration 

-  Nitrous  Oxides  (NO^)  concentration 

-  Total  Hydrocarbons  (THC)  concentration 
Carbon  Dioxide  (CO2)  concentration 

•  Flash  Chember  Inlet 

Total  Hydrocarbons  (THC) 

•  Flash  Chamber  Outlet 

-  Total  Hydrocarbons  (THC) 

Two  hydrocrrfaon  analyzers  were  used  to  monitor  total  hydrocarbons:  one 
analyzer  continuously  monitored  emiasiona  from  the  afterburner  outlet;  the 
other  analyzer  intermittently  mccitored  emissions  from  the  flash  chamber 
inlet  and  outlet  on  a  time  sharing  basis. 

Several  data  gaps  exist  for  various  time  periods  in  the  CEM  data  presented  in 
this  Appendix.  These  data  gaps  are  a  result  of  power  failures  (tisually  from 
lightning  events  in  the  Hawthorne  area)  to  the  data  logger  system  used  to 
continuously  record  instrument  readings.  The  data  for  these  time  periods 
were,  however,  recorded  on  a  strip  chart  recorder.  A  review  of  the  strip  chart 
printout  indicated  that  the  data  for  these  time  periods  are  consistent  with 
those  presented  herein. 
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T!ie  following  information  is  provided  in  Appendix  F: 

•  Chain  of  custody  forms  (Custody  Transfer  Record/Lab  Work 
Request). 

•  Data  summaries  from  onsite  anal3dical  laboratory  (WESTON 
Analytics-Explosives). 

•  Data  summaries  from  offsite  anal3^ical  laboratories. 

Test  data  are  presented  for  pre-test  and  post-test  sampling  events.  The  onsite 
laboratory  conducted  analyses  for  e:q)losive  compounds.  Tne  offsite  anai^ical 
laboratory  (WESTON  Analytics  Division,  Lionville,  PA)  conducted  the 
following  analyses: 

•  Duplicate  samples  for  explosive  compounds  (to  verify  analytical 
procedures  of  field  laboratory). 

•  Samples  collected  from  test  items  for  smokeless  powder. 

•  Samples  collected  from  test  items  for  ammomum  picrate. 

•  Sample  of  gear  oil  from  motor  for  explosives. 

Analytical  data  summaries  from  the  onsite  laboratory  provide  the  following 
information; 


•  Test  Name  (Pre-Test  2). 

•  Sample  Matrix  (wipe,  rinsate,  solid). 

•  Lab  Identification  Number. 

•  Sample  Description. 

•  Dilution  Factor. 

•  Sample  Volume. 

•  Units  of  Reported  Contamination. 

•  Reported  Level  of  Contaminant. 

Sample  results  for  wipe  samples  are  reported  as  total  microgram  (ug);  rinsate 
samples  are  reported  as  microgram  per  milliliter  (ug/mL);  solid  samples  are 
reported  as  microgram  per  gram  (u^g).  If  the  analysis  indicated  that  the 
compound  was  present  below  the  nieth^  detection  limit,  the  detection  limit  is 
provided  and  is  preceded  with  a  less  than  sign  (<). 

Tlie  detection  limits  vary  based  on  the  sample  type  (wipe,  rinsate  or  solid)  and 
the  dilution  factor.  For  TNT,  the  following  detection  limits  generally  apply: 

•  Wipe  samples  - 19.2  mg. 

•  Rinsate  samples  -  0.96  mg/mL  (concentrations  corrected  to  1,000  mL 
sample). 

•  Solid  samples  -  1.92  ug(g. 

These  detection  limits  are  consistent  with  the  limits  outlined  in  the  Test  Plan 
(Section  5). 
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For  the  remaining  anal3rtea,  however,  some  of  the  detection  limits  varied,  due 
to  high  concentrations  of  Ti^  and  required  dilutions.  The  following  example 
is  provided  for  tetryl: 

•  The  detection  limit  for  tetryl  in  a  rinsate  sample  was  2.5  ug/mL. 

•  Due  to  high  concentrations  of  TNT  in  the  rinsate  sample,  the  sample 
is  diluted  by  a  factor  of  1,000  to  quantify  the  concentration  of  TNT. 

•  The  detection  limit  of  tetryl  inadvertently  increased  to  2,500  ug/mL  « 

(2.5  ug^mL  X  1,000  mL). 

The  mass  or  concentration  of  some  contaminants  is  reported  as  a  "J  Value" 

(i.e.,  3.36J).  This  indicates  that  the  compound  was  determined  to  be  present 

but  below  the  detection  level.  The  mass  of  contaminant  is  estimated.  * 

The  offsite  laboratory  data  summaries  include: 

•  Inorganic  narrative  (explosives  narrative  presented,  where 
applicable). 

•  Glossary  of  terms. 

•  Inorganics  data  summary  report 

•  Inorganics  quality  assimance/quality  control  (QA/QC)  report. 

The  inorganic  narrative  is  generally  a  summary  of  the  quality  control  results 
and  a  description  of  any  problems  encounters  during  the  analysis  of  the 
samples.  The  glossary  of  terms  defines  the  data  qualifiers  used  in  the  report, 
abbreviations,  and  a  laboratory  chronology  and  holdtime  report 

The  inorganics  data  summary  presents  the  actual  results  of  the  anal3^s.  In 
addition,  the  lab  sample  numiber,  site  ID,  analyte  tested,  result  in  appropriate 
units,  and  the  reporting  limit  are  provided. 

The  inorganics  QA/QC  report  includes  the  av>i!yai»  of  a  method  blank, 
inorganics  accuracy  report,  and  an  inorganics  duplicate  spike  report.  ' 
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Custody  Transfer  Record/Lab  Work  Request 


COCT«pt>Wat: 

t  Pi«t*nt  on  OutM 

Packtg*  Y 


Di»a«piir.cf*t  Bciw*< 

Sait^pla  and  G 

Recoid?  Y 

NOTES: 


WESTOH  RMALVTICS  EXPLOSIVES  DETE  SUMMERY 


RFM  Batch  Analytical  Lot  _  Units  v.^.pa- 

Installation  v.^ _  Data  Preparad  _  Analyst  — - - - 

Matrix 2  v^>rr.  \  ■Sc.^v.  . .  Data  Analyzad  _  Ravi^wad  - - 


I 


ROY  r.  WESTOM^  Z2fC. 

LioBvllI*  Laboratory 

CLISSR?:  USATKAMAHWAAP 

SAMPLSS  REG22VS0:  7-16,19,27,  8-1,5,10,16,20,22,29,  9-2,11,20 
R?W  «:  8907L058,059,154  890SL203 , 258 , 315, 398 , 462 , 524 , 534 , 595 
8909L595,679,804 
W.O.  «:  2281-08-02 


INORGAKIC  KARRATIVg 

The  following  is  a  siunuary  of  the  quality  control  results  and  a 

description  of  any  problems  encountered  during  the  analysis  of  . 

this  batch  of  samples: 

1.  All  sample  holding  times  as  required  by  4CCFR136  were  met  ' * 

for  water  samples.  Note:  Holdixig  times  for  soil  samples  ^ 

have  not  bean  promulgated  by  the  USEPA. 

2.  All  preparation  blanks  were  analyzed  below  the  required 
detection  limit. 

3.  .\11  calibration  verification  checks  were  wic^in  the 
required  control  limits  of  90-100%.  Calibration 
verification  is  performed  using  independent  standards. 

4.  All  laboratory  control  standards  (blank  spikes)  were 
within  the  control  limits  of  80-120%. 

5.  The  methodology  used  to  analyzed  these  samples  for 
nitrocellulose  and  nitroglycerine  is  not  speific  enough  to 
resolve  these  compounds  as  separate  analytes.  The  data  have 
been  averaged  together  and  reported  as  nitrated  esters. 


/ 


^dck  R.  Tuschall,  Ph.D. 
v^boratory  Manager 
Ei^ville  Analytical  Laboratory 


SOY  ?.  WESTOM,  liTC. 

GLOS3A.^Y  OF  TSSXS  -  IltCaC^JIIC  AETOtlTS 


U  -  Indicates  that  the  paraipeter  was  not  uetectad  at  or 
ahove  the  reported  limit.  The  associated  numerical 
value  is  the  sample  detection  limit. 


*  "  Indicates  that  the  original  sample  result  is  greater 

than  4x  the  spike  amount  added.  The  US£?A->CL?  has 
determined  that  spike  results  on  samples  where  this 
occurs  may  be  unreliable  and,  therefore,  the  control 
limits  are  not  applicable. 


MB  *  Method  or  preparation  blank. 

MS  -  Matrix  Spike. 

KSD  -  Matrix  Spike  Duplicate. 

RSP  -  Sample  Replicate. 

LC  »  Indicates  a  method  IiCS  or  B'ank  Spike. 

NC  *•  Not  calculable,  result  below  the  detection  limit. 


The  test  code  listed  indicates  the  specific  analysis  or 
preparation  procedturs  employed.  The  codes  may  be 
interpreted  as  follows: 

MAAW  -  Metals  prep  test  for  AA  digestion,  water  matrix. 

MAAS  >  Metals  prep  tesrt  for  AA  digestion,  soil  matrix. 

~  Metals  p^'ep  test  for  ICP  digestion,  water  matrix. 

MXC3  •  Metals  prep  tsst  for  ICF  digestion,  soil  matrix. 

This  type  of  cods  indicates  a  total  mstal  analysis 
(eg.  MAGTO  indicatee  an  analysis  for  total  silver) . 

M«*SO-  This  type  of  code  indicates  a  solubls  metal  analysis. 

(eg.  H.\GSO  indicates  an  analysis  for  soluble  silver) . 

This  type  of  code  indicates  an  ZPTOXXCZTy  metals 
analysis  (eg.  HAGEP  Indicates  an  analysis  for  eptox 
silver) . 

I*  VO-  This  type  c?  rode  indicates  a  ncn-mstallir  total 
analysis.  Thera  is  also  a  compliasntary  soluble 
analysis  for  each  of  thess  codss  (eg.  ICNTO 
indicates  an  analysis  for  totol  cyanlds) . 

A  suffix  of  -R  or  -S  following  thsss  codss  indicates  a 
replicate  or  spike  analysis  respectively. 


ROY  F.  WESTON  INC. 

INORGANICS  DATA  SUMMARY  REPORT  02/20/90 


CLIENT:  USATHAMA-HAWTHQRNE  WESTON  BATCH  #:  8908L20 

WORK  ORDER:  2231-08-02-0000 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

REPGRTII 

LIMIT 

-001 

POST  TS-FLSK  CHMB  WA 

NITRATED  ESTERS 

5.0 

u 

UG 

5 

-002 

POST  T2-SHIP  MINE 

NITRATED  ESTERS 

5.0 

u 

UG 

5 

-003 

PRE  T5-SHIP  MINE 

NITRATED  ESTERS 

5.0 

u 

UG 

5 

-OOS 

PRE  T5-BLANK  WIPE 

NITRATED  fiTERS 

5.0 

u 

UG 

5. 

ROY  F.  WESTON  INC. 

INORGANICS  METHOD  BIANK  DATA  SUMMARY  PAGE  02/20/90 


CLIENT;  USATHAMA-HAWTHORNE 
WORK  ORDER:  2281-08-02-0000 

WESTON 

BATCH  #: 

8908L203 

REPORTING 

SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

BLANK! 0 

89LNC008-MB1 

NITRATED  ESTERS 

2.5  u 

MG/L 

2.5 

BLANK20 

89LNC008-MB2 

NITRATED  ESTERS 

2.5  u 

MG/L 

2.5 

ROY  ?.  WESTON  INC. 

INORGANICS  ACCURACY  REPORT  02/20/90 


CLIENT:  USATHAMA-HAMTHORNE  WESTON  BATCH  #:  8908L2( 

WORK  ORDER:  2281-08-02-0000  ( 


SAMPLE 

SITE  ID 

AHALYTE 

SPIKED 

SAMPLE 

INITIAL 

RESULT 

SPIKED 

AMOUNT 

1 

%RE( 

BLANKIO 

89LNC008-HB1 

NITRATED  ESTERS 

1C. 8 

2.5  u 

10.0 

"loi 

BLANK20 

89LNC008-MB2 

NITRATED  ESTERS 

49.5 

2.5  u 

50.0 

95 

NITRATED  ESTERS 

49.5 

2.5  u 

50.0 

95 

ROY  F.  WESTON  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/20/90 


CLIENT:  USATHAMA- HAWTHORNE 
WORK  ORDER:  2281-08-02-0000 

SAMPLE  SITE  ID 

BLANK20  89LNC008-MB2 


WESTON  BATCH  #:  8908L203 

SPIKE#1  SPIKE#2 
r.RECOV  r.RECOV  rj)IFF 


0.20 


ANALYTE 

NITRATED  ESTERS 


99.3  99.0 
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ROY  F.  WESTON,  INC. 
Lionvillft  Lai30}.atory 


CLIENT;  USATHAMA  KAwTKORNE 
RFW  #;  8907L058 

W.O.#;  2281-08-07 


SAMPLES  RECEIVED!  07-19-89 


SaiDDles  have  been  prepared  and  analyzed  according  to  USATHAMA 
Method  LW02,  Explosives  in  Soil,  aodii’ied  for  the  analysis  of 
wipe  samples. 

The  following  QA/QC  control  samples  have  been  analyzed 
concurrently  with  each  extraction  batch.  Abbreviations  noted 
below  have  been  used  in  the  data  stuamary. 


BLX  *  Reagent  blank  analyzed  to  provide  an  indication  of 
lab  contamination  and  its'  effect  on  reported 
analytical  data. 

Samples  (soil  or  water)  are  6p4.ked  with  target  compounds  to 
provide  precision  and  accuracy  data. 

SS  ,  «  Designates  sample  spiked  with  target  compound. 

SSD  •  Designates  sample  epiked  with  target  compound. 


D  «  Indicates  duplicate  analysis  of  a  sample. 

NS  <■  Not  spiked. 

DL  «  Diluted  below  calibration  range. 

G  «  Indicates  elevated  detection  limit  due  to  sample 

interference. 

NR  <■  Not  reported. 


NOTE:  Spikes  have  been  reported  as  result  (%  recovery) . 

NOTE:  Method  holding  time  of  seven  days  way  exceeded  for 

sample  preparation.  This  holding  time  is 
applicable  to  soil  samples.  Although  this  holding 
time  is  exceeded,  led}  experience  with  the  long 
term  stability  of  explosives  cospou^.ds  provides  eui 
indication  that  the  data  obtained  is  quite  likely 
to  be  representative  of  initial  explosive 
concentrations. 
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Sata  oualiulera 

<  •  Less  tloan 

>  «  Graater  than 

.Analysis  gvtnmari^; 

Samples  Collected:  07-14-89 
Samples  Prepared:  07-25-89 
Samples  Analyzed:  08-10-89 


# 


Approved  By:  _ 

George  Perry 
ir-  HFLC  Unit  Leader 
I  Lionvillc  Analytical  Laboratory 


to  H  iH 


i  (n(no(»ind#ooinr« 

il 

II  MHOin^tM'^fHVS 
il  oi9\a\o\soHO)9\ea 

II  toU)oo'oiniAci«« 
11  •  gi  •  \o  in  •  •votf 

iliH  *00  •  •<'509  •  * 

il  HoortinnxoHnn 


to  H  IH  H 


II  if  a 

il  o»Nao«»0'^t^eoo 
11 

H  <'50»H^*^0r^<'^<•^0^ 
II  oteoo'OtooHOtcnoo 


11  'Oiovin<nr^<oinin 
Hnf^co«-tr»  •tfir^r. 

II  •••••H*»» 

H  rgfHnHOiHnOO 


H  II  H 
to  •<  II  < 
u  a  11  to 

w  II  a 

to  II 

X  M  II 
ij  >  II 

<  M  II 
S  CO  II 

<  Q  II 

2  il  •• 
2  Qi  II  Eh 
O  »<  II  Z 
£h  U  II  Cd 

to  AM 
td  U  n  1-9 
5  0«  II  U 
M  il 
X  il 


Cd 

S  C.  C4  H  H 

to  H  O  (0 

X  O 

«  Cd  O 

Eh  Z  Eh 


n  xomooocMOO 
A  •co«o«r4>«or« 
11  M  •  O  •  <001  •  • 
H  rHO»C'W<*in<-<'*Hr 


O'  Il 

i  • 

• 

• 

• 

• 

•» 

• 

• 

• 

a  1 

1  «0 

M 

O 

in 

rt 

os 

Q 

( 

1  on 

en  o> 

as 

00 

H 

Os 

Ok 

CO 

to  M  -H  « 

1 

— 

to 

a  c 

1  N 

’it 

>• 

m 

as 

as 

o 

*o 

CO 

X 

■p  « 

1  • 

• 

to 

in 

• 

• 

so 

kO 

o 

0  « 

1  C'l 

• 

Oi 

• 

• 

lO 

Ok 

• 

• 

H 

Eh  il 

1  M 

» 

M 

in 

D 

lO 

r4 

vvvvvvvvv 


. . A 

c  H«  .  eg  A 

0)  X  -Ci  A 

■H  O  5.  ••»<  M 

•H  M  Z  O  C  A 

O  »  A 


*» . 

c  Ok  •  te 

«  *  fa  *i 

••H  O  fa  •  <*4 

M  z  o  c 

U  9 


A  ••Z>M«Eh*« 
A  ••Z*Z*Z** 
A  •  •  Eh  A  Cd  •  Eh  Eh  Eh 

A  •  •  I  Z  fi  iJ  I  Z  Z 

A  •  •(OQOX'OaO 

A  *  •  ••iZZ  »5  I 

A  XX«rtEHEH'»«'* 
ASO  -  -MM  -  -- 
A  SZMMZEHMtHCf 


9<'l00'e«»00« 


•  *80  •  *  * 

•  •SB  *17  *JS** 

•  •ham  •EhEhEh 

•  •  I  z  fa  -a  I  z  z 

•  •inooxtoOQ 

•  •  -IZZ  -  I  I 
XixnnEHEH^'d^ 
SO  -  -.»H  M  -  *  - 

A  XZMMSE'Clf'liM 


HOY  r.  narott,  isc. 

Lionvill*  LaJdor«tor7 


CLIENT:  USAITIAMAHWAAP 

SAMPLES  RECEIVED:  7-16,19,27,  8“1,  ■>,  10 , 16, 20, 22 , 29 ,  9-2,11,20 
RTW  #;  89C7L058,059,154  8908L203 ,258, 315, 398 , 462 , 524 , 534 , 595 
8909L595, 679,804 
W.O.  #:  2281-08-02 


liSQyqmg-ramTiTn 

The  following  is  a  suinnary  of  the  quality  control  results  and  a 

description  of  any  problems  encountared  during  the  analysis  of 

this  batch  of  samples: 

1.  All  sample  holding  times  as  required  by  40CFR136  were  met 
for  water  samples.  Note:  Holding  times  for  soil  samples 
have  not  been  promulgated  by  the  USEPA. 

2.  All  preparation  blanks  wore  analyzed  below  the  required 
detection  limit. 

3.  All  calibration  verification  checks  were  within  the 
required  control  limits  of  90-100%.  Calibration 
verification  is  performed  using  independent  standards. 

4.  All  laboratory  control  standards  (blank  spikes)  were 
within  tha  control  limits  of  80-120%. 

5.  The  methodology  used  to  analyzed  these  samples  for 
nitrocellulose  and  nitroglycerine  is  not  apeific  enough  to 
resolve  these  compounds  as  separate  analytes.  The  data  have 
been  averaged  together  and  reported  ets  nitrated  esters. 


R.  Tuschall,  Ph.O. 

^oratory  Manager 
iville  Analytical  Laboratory 
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3Cy  F.  WESTOH,  INC. 

GLOSSARY  OF  T2SMS  -  INORGANIC  REPORTS 


U  «  Indicates  that  the  parameter  was  not  detected  at  or 
above  the  reported  limit.  The  associated  numerical 
value  is  the  sample  detection  limit. 


•  Indicates  th&t  the  original  sample  result  is  greater 
t}.an  4x  the  spiJce  amount  added.  The  USEPA-CL?  has 
determined  that  spike  results  on  samples  where  this 
occurs  may  be  unreliable  and,  therefore,  the  control 
limits  are  not  applicable. 


MB  •  Method  or  preparation  blank. 

MS  -  Matrix  Spike. 

MSO  •  Matrix  spike  Ouplicata. 

REP  *  Sample  Replicate. 

LC  *  Indicates  a  method  LCS  or  Blank  Spike. 

NC  Not  calculable,  result  below  the  detection  limit. 


‘The  test  code  listed  indicates  the  specific  analysis  or 

preparif^.on  procedure  employed.  The  t'odes  may  be 

interpr..eed  os  follows: 

MAAH  -  Metals  prep  test  for  AA  digestion,  water  matrix. 

MAAS  •  Metals  prep  test  for  Xk  digestion,  soil  matrix. 

MICH  <-  Metals  prep  test  for  TCP  digestion,  water  matrix. 

MICS  •  Metals  prep  test  for  ICP  digestion,  soil  matrix. 

{4**70-  This  type  of  code  indicates  a  total  metal  analysis 
(eg.  MAGTO  indicates  an  analysis  for  total  silver) . 

M**SO-  This  type  of  code  indicates  a  soluble  metal  analysis 
(eg.  KAGSO  indicates  an  analysis  for  soluble  silver) 

M**EP-  This  type  of  code  indicates  an  SPTOXXCXTY  metals 

analysis  (eg.  KAGZP  indicates  an  analysis  for  eptov 
silver) . 

I**TO-  This  type  of  code  indicates  a  non-metallie  total 
analysis.  There  is  also  a  complim&ntary  soluble 
analysis  for  each  of  these  codes  (eg.  ICNTO 
indicates  an  analysis  for  total  cyanide) . 


A  suffix  of  -R  or  -8  following  these  codes  indicates  a 
replicate  or  spDce  analysis  rospectively. 


ROY  F.  WESTON  INC. 

INORGANICS  DATA  SUMMARY  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP 
WORK  ORDER:  2281-08-02-0000 

SAMPLE  SITE  ID  ANALYTE 

ummmKsam  mmmmmmmmmmmmmmm- 

•001  T3  SM  PREWIPE  #2  NITR-^TEO  ESTERS 


WESTON 

BATCH  #: 

8907LQ58 

RESULT 

UNITS 

REPORT  INi; 
LIMIT 

10.0  u 

UG 

10.0 

ROY  F.  WESTON  INC. 

INORGANICS  METHOD  BLANK  DATA  SUMMARY  PAGE  02/20/30 


CLIENT;  USATHAMA-HWAAP  WESTON  BATCH  #;  8907L05 

WORK  ORDER:  2281-08-02-00C0 

REPORTI 

SAMPLE  SITE  ID  ANALYTE  RESULT  UNITS  LIMIT 

BLANKIO  89LNC006-M81  NITRATED  ESTERS  5.0  "u  MG/”*  ’*””5 

NITRATED  ESTERS 


BLANK20  89LNC006-MB2 


5.0  u  MG/L 


5 


HOY  F.  WESTON  INC. 

INORGANICS  ACCURACY  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  #:  8907L058 

WORK  ORDER:  2231-08-02-0000 


SAMPLE 

-SITE  ID 

ANALYTE 

SPIKED 

SAMPLE 

INITIAL 

RESULT 

SPIKED 

AMOUNT 

%RECOV 

BLANKIO 

89LNCG06-MB1 

NITRATED  ESTERS 

9.0 

5.0 

u 

10.0 

90.0 

3LANK20 

89LNC0C6-MB2 

NITRATED  ESTERS 

46.7 

5.0 

u 

50.0 

93.3 

NITRATED  ESTERS 

48.9 

5.0 

u 

50.0 

97.7 

ROY  F.  WESTON  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP 

WORK  ORDER:  2231-08-02-0000 

WESTON  BATCH  (S*:  8907L0‘ 

SPIKE#1 

SPT!<E^2 

SAMPLE  SITE  ID 

ANALYTE 

SRECOV 

%RECOV  rj)IFF 

BLANK20  89LNC006-MB2 

NITRATED  ESTERS 

93.3 

97.7  4.6 

ROY  F.  HESTON  INC. 

INORGANICS  DATA  SUMMARY  REPORT  02/20/90 


CLIENT:  USATHAMA-HHAAP 
WORK  ORDER:  2281-08-02-0000 


WESTON  BATCH  # 


RESULT 


10.0 


UNITS 

UG 


8907LC59 

REPORTING 

LIMIT 


SAMPLE 

-001 


SITE  ID 

T3  CHAMP  WELL  PW  SP 


ANALYTE 

NI (RATED  ESTERS 


u 


10.0 


ROY  F.  WESTON  INC. 

INORGANICS  METHOD  BLANK  DATA  SUMMARY  PAGE  02/20/90 


CLIENT:  USATHAMA-HWAAP 
WORK  ORDER:  2281-08-02-0000 

SAMPLE  SITE  ID  ANALYTE 

Mflraaaiaa  aaaaaaaaaaaaaaai 

BLANKIO  89LNC006-MB1  NITRATED  ESTERS 

3LANK20  89LNC006-MB2  NITRATED  ESTERS 


WESTON  BATCH  #:  8907L05S 
REPORTIN 

RESULT  UNITS  LIMIT 

amaaaaaa  mmmmmm  mmmmmumm 

5.0  u  MG/L  5. 

5.0  u  MG/L  5. 


ROY  F.  WESTON  INC. 

INORGANICS  ACCURACY  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  #:  8907L059 

WORK  ORDER:  2281-08-02-0000 


SAMPLE 

SITE  ID 

ANALYTE 

SPIKED 

SAMPLE 

INITIAL 

RE.SULT 

SPIKED 

AMOUNT 

y.RLCOV 

BLANKIO 

89LNC006-HB1 

NITRATED  ESTERS 

9.0 

5.0 

u 

10.0 

yo.o 

8LANK20 

89LNC006-MB2 

NITRATED  ESTERS 

46.7 

5.0 

u 

50.0 

93.3 

NITRATED  ESTERS 

48.9 

5.0 

u 

50.0 

97.7 

ROY  F.  WESTON  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP 

WORK  ORDER:  2281-08-02-0000 

WESTON  BATCH  #:  8907L0E 

spiKtn 

SPIKE#2 

SAMPLE  SITE  ID 

ANALYTE 

r.RECOV 

y.RECOV  %DIFF 

BLANK20  39LNC006-MB2 

NITRATED  ESTERS 

93.3 

97.7  4.6 

5.0  u  UG 


5.0 


ROY  F.  WFSTON  INC. 

INORGANICS  METHOD  BLANK  DATA  SUMMARY  PAGE  02/20/90 


CLIENT:  USATHAMA-HWAAP 

WESTON  BATCH  i 

':  a907L15‘ 

WORK  ORDER:  2281-08-02-0000 

REPORTIf 

SAMPLE  SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

BLANKIO  89LNC008-MB1 

NITRATED  ESTERS 

2.5  u 

MG/L 

2. 

6LANK20  89LNC008-MB2 

NITRATED  ESTERS 

2.5  u 

MG/L 

2. 

4 


SOY  F.  WESTON  INC. 

INORGANICS  ACCURACY  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  §:  8907L154 

WORK  ORDER:  2231-08-02-0000 


SAMPLE 

SITE  ID 

ANALYTE 

SPIKED 

SAMPLE 

INITIAL 

RESULT 

SPIKED 

AMOUNT 

r.RECOV 

3LANK10 

89LNC008-MB1 

NITRATED  ESTERS 

10.8 

2.5 

u 

10.0 

108 

3LANK20 

89LNC008-MB2 

NITRATED  ESTERS 

49.6 

2.5 

u 

50.0 

99.3 

NITRATED  ESTERS 

49.5 

2.5 

u 

50.0 

99.0 

uJY  F.  WESTON  :NC. 

INORGANICS  ''UPLICATE  SI’IKE  REPCRF  02/20/90 

CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  #:  8907L1 

WORK  ORDER:  2281-08-02-0000 

SPIKEIl  SPIKE#2 

SAMPLE  SITE  ID  ANALYTE  XRECOV  XRECOV  %OIFF 

mmmmmmm  mmmmmmmmmmmmmmmmimmai'n  mmmmmmmmmmmmmmmmmmmmrnm  mmmmmm  mmmmmm  mmmmmm 

8LANK20  89LNC008-MB2  NITRATED  ESTERS  99.5  99.0  0.20 

0 


xMfTimun:  Jtruua 


TSSTRDNS 
600®F/24  HOUBS 


1311R2 


WESTON  Analytic*  Uf  Only  1  Custody  Transfer  Record/Lab  Work  Request 
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Custody  Transfer  Record/Lab  Work  Request 


ROY  F.  WESTON,  INC. 
Lionville  Laboratory 


CLIENT:  USATHAMA  HAWTHORNE 
RFW  #:  8908L203,  OIL 

W.O.#;  2281-08-07 


SAMPLES  RECEIVED:  08-01-89 


Samples  have  been  prepared  and  analyzed  according  to  USATHAMA 
Method  LW02,  Explosi'^es  in  Soil,  modified  for  the  analysis  of  oil 
samples. 

The  following  QA/QC  control  samples  have  been  analyzed 
concurrently  with  each  extraction  batch.  Abbreviations  noted 
below  have  been  used  in  the  data  summary. 


BLK  «  Reagent  blank  analyzed  to  provide  an  indication  of 
lab  contamination  and  its'  effect  on  reported 
analytical  data. 

Samples  (soil  or  water)  are  spiked  with  target  compounds  to 

provide  precision  and  accuracy  data. 

MS  <■  Designates  sample  spiked  with  target  compound, 

MSD  «  Designates  sample  spiked  with  target  compound  in 
duplicate. 

0  «  Indicates  duplicate  analysis  of  a  sample. 

NS  •  Not  spiked. 

OL  «  Diluted  below  calibration  range. 

G  «  Indicates  elevated  detection  limit  due  to  sample 

interference. 

NR  »  Not  reported. 


NOTE; 


Spikes  have  been  reported  as  result  (%  recovery) . 


Lass  than 
Greater  than 


Samples  Colle'  u^d:  07-28-89 
Samples  ?repa..3d;  08-04-89 
Samples  Analysed:  08-10-^ 


Appr .  'ed  By  : 


^  Merge  Perry 
C  HPLC  Unit  Leader 

IdonvillQ  Analytical  Labozratory 
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ROT  Tf.  VSSTOH,  ZSC. 
Lionvill*  Laboratory 


CLIENT;  USATKAMAHWAAP 

SAMPLES  RECEIVED:  7-16,19,27,  8-1,5,10,16,20,22,29,  9-2,11,20 
SPW  #;  8907L058,059,154  8908L203 ,258 , 315, 398 , 462 , 524 , 534 , S95 
8909L595,679,804 
W.O.  #:  2281-08-02 


iy?aGapiS-2!aBiaTiss 

The  following  is  a  summary  of  the  quality  control  results  and  a 

description  of  any  problems  encountered  during  the  analysis  of  . 

this  batch  of  samples: 

1.  All  sample  holding  times  as  required  by  40CFR136  were  net 
for  water  samples.  Note:  Holding  tines  for  soil  samples 
have  not  been  promulgated  by  the  USEPA. 

2.  All  preparation  blatUcs  ware  analyzed  below  the  required 
detection  limit. 

3.  All  calibration  verification  checks  were  within  the 
required  control  limits  of  90-100%.  Calibration 
verification  is  performed  using  independent  standards. 

4.  All  laboratory  control  standards  (blank  spikes)  were 
within  the  control  limits  of  80-120%. 

5.  The  methodology  used  to  analyzed  these  samples  for 
nitrocellulose  and  nitroglycerine  is  not  speific  enough  to 
resolve  these  compounds  as  separate  analytes.  The  data  have 
been  averaged  together  and  repoxrted  as  nitrated  esters. 


« 
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^ck  R.  Tuschall, 
oratory  Manager 
^  iville  Analytical  Laboratory 


2U3Y  F.  WESTMI,  INC. 

GLOSSARY  OF  TSSCSS  *  INORGANIC  REPORTS 


Indicates  that  the  paraaeter  vas  not  detected  at  or 
above  the  reported  liait^  The  associated  nuaerical 
value  is  the  saaple  detection  liait. 

*  -  Indicates  that  the  original  sasple  result  is  greater 

than  4x  the  spike  aaount  added.  The  USEPA-CLP  has 
deterained  that  spike  results  on  samples  where  this 
occurs  may  be  unreliable  and,  therefore,  the  control 
limits  are  not  applicable. 


MB  •  Method  or  preparation  blank. 

MS  •>  Matrix  Spike. 

MSD  -  Matrix  Spike  Duplicate. 

REP  -  Sample  Replicate. 

LC  '  Indicates  a  method  LCS  or  Blank  Spike. 

NC  -  Not  calculable,  resiUt  below  the  detection  limit. 


The  test  code  listed  indicates  the  specific  analysis  or 

preparation  procedure  employed.  The  codes  may  be 

interpreted  as  follows t 

MAAH  <-  Metals  prep  test  for  AA  digestion,  water  matrix. 

HAAS  •>  Metals  prep  test  for  AA  digestion,  soil  matrix. 

Miew  •  Metals  prep  test  for  XCP  digestion,  water  matrix. 

MICS  •  Metals  prep  test  for  ZCP  digestion,  soil  Mtrix. 

H**to*  This  type  of  code  indicates  a  total  metal  analysis 
(eg.  MASTO  indicates  an  analysis  for  total  silver) . 

M**so*  This  type  of  code  indicates  a  soluble  metal  analysis. 

(eg.  KACSO  indicates  an  analysis  for  soluble  silver) . 

M**ep~  This  type  of  code  indicates  an  EPTOZZCITY  metals 

analysis  (eg.  MACEP  indicates  an  analysis  for  eptox 
silver) . 

I**TO-  This  type  of  code  indicates  a  non'^metallic  total 
analysis.  There  is  also  a  coxplisentary  soluble 
analysis  for  each  of  these  codes  (eg.  ICNTO 
Indicates  an  analysis  for  total  cyanide) . 

A  suffix  of  -R  or  >8  following  these  codes  indicates  a 

replicate  or  spike  analysis  respectively. 


ROY  F.  WESTON  INC. 

INORGANICS  DATA  SUMMARY  REPORT  32/20/90 


CLIENT:  U5ATKAMA-HAWTH0RNE  WESTON  BATCH  #:  8908L203 

WORK  ORDER:  2281-08-02  0000 

REPORTING 

SAMPLE  SITE  ID  ANALYTE  RESULT  UNITS  LIMIT 


-001 

POST  TS-FLSH  CHMB  WA 

NITPJ^TED  ESTERS 

5.0 

u 

UG 

5.0 

-002 

POST  T2-SHIP  MINE 

NITRATED  ESTERS 

5.0 

u 

UG 

5.0 

-003 

PRE  T5-SHIP  MINE 

NITRATED  ESTERS 

5.0 

u 

UG 

5.0 

-005 

PRE  T5- BLANK  WIPE 

NITRATED  ESTERS 

5.0 

u 

UG 

5.0 

* 


4 


ROY  F.  WESTON  INC. 

INORGANICS  METHOD  BLANK  DATA  SUMMARY  PAGE  02/20/90 


CLIENT:  USATHAMA-HAWTHORNE 

WORK  ORDER:  2281-08-02-0000 

WESTON 

BATCH  K 

:  3908L2.); 

REPORTII 

SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

BLANKIO 

89LNC008-MB1 

NITRATED  ESTERS 

2.5  u 

MG/L 

2 

BLANK20 

89LNC008-HB2 

NITRATED  ESTERS 

2.5  u 

MG/L 

ROY  F.  WESTON  INC. 

INORGANICS  ACCURACY  REPORT  02/20/90 


CLIENT:  USATHAMA-HAWTHORNE  WESTON  BATCH  #:  8908L20: 

WORK  ORDER:  2281-08-02-0000 


sample 

SITE  ID 

ANALYTE 

SPIKED 

SAMPLE 

INITIAL 

RESULT 

SPIKED 

AMOUNT 

rJlECi 

BLANKIO 

89LNC008-MB1 

NITRATED  ESTERS 

10.8 

2.5  u 

10.0 

108 

BLANK20 

89LNC008-MB2 

NITRATED  ESTERS 

49.6 

2.5  u 

50.0 

99 

NITRATED  ESTERS 

49.5 

2.5  u 

50.0 

99. 

ROY  F.  WESTON  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/20/co 


CLIENT;  USATHAMA-HAWTHORNE  WESTON  BATCH  I;  L908L2 

WORK  ORDER:  2281-08-02-0000 

SPIKE^l  SPIKE#2 

SAMPLE  SITE  ID  ANALYTE  %RE^OV  r.RECOV  rJDIFF 


saaMMawBaNiasaaiaaamMai  •■••••MaaassaiAasMBaiaaaa  »■««■»«•  aaiaisMai 

BLANK20  a9LNC008-MB2  NITRATED  ESTERS  99.3  99.0  0.20 


ROY  F.  WESTON  INC. 

INORGANICS  DATA  SUMMARY  REPORT  02/20/90 


CLIENT:  USATHAMA  /  HWAAP  WESTON  BATCH  #:  8908L258 

WORK  ORDER:  2281-08-02-0000 

REPORTING 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

-001 

T5  FLASH  CHMB  WALL 

NITRATED  ESTERS 

5.0  u 

L'G 

5.0 

-.002 

T5  SMW2  POST  TEST 

NITRATED  ESTERS 

5.5 

UG 

5.0 

-003 

T-8  SMW2  POST  TEST 

NITRATED  ESTERS 

13.0 

UG 

5.0 

-004 

T-8  WIPE  BLANK  PRE- 

NITRATED  ESTERS 

5.3 

UG 

5.0 

ROY  F.  WESTON  INC. 

INORGANICS  METHOD  BLANK  DATA  SUMMARY  PAGE  02/2C/90 


CLIENT;  USATHAMA  /  HWAAP 
WORK  ORDER:  2281-08-02-0000 

SAMPLE  SITE  ID  ANALYTE 

BLANKIO  39LNC010-MB1  NITRATED  ESTERS 

BLANK20  89LNC010-MB2  NITRATED  ESTERS 


WESTON  BATCH  #:  8908L2‘ 
REPORT] 

RESULT  UNITS  LIMIT 
2.5  u  MG/L  1 

2.5  u  MG/L  2^ 


ROY  F.  WESTON  INC. 

INORGANICS  ACCURACY  REPORT  02/20/90 


CLIENT:  U3ATHAMA  /  HWAAP  WESTON  BATCH  #:  8908L258 

WORK  ORDER:  2281-08-02-0000 


SAMPLE 

SITE  ID 

ANALYTE 

SPIKED 

SAMPLE 

INITIAL 

RESULT 

SPIKED 

AMOUNT 

r.RECOV 

BLANKIO 

89LNC010-MB1 

NITRATED  ESTERS 

9.9 

2.5  u 

10. 0 

98.8 

8LANK20 

89LNC010-MB2 

NITRATED  ESTERS 

52.9 

2.5  u 

50.0 

106 

NITRATED  ESTERS 

51.8 

2.5  u 

50.0 

104 

ROY  F.  WESTON  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/20/90 


CLIENT;  USATHAMA  /  HKAAP 

WORK  ORDER;  2231-08-02-0000 

WESTON 

BATCH  #;  8008L2 

SPIKEIl 

SPrKE#2 

SAMPLE  SITE  ID 

ANALYTE 

r.RECCV 

%RECOV 

W3IFF 

8LANK20  a3LNC010-MB2 

NITRATED  ESTERS 

106 

104 

2.2 
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TEST  RUNS 
4(KrF/36  HOURS 
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WE8TOM  ANALYTICS  BXPLOBIVEB  DATA  SOMHAT.Y 


WESTON  XNALTTICS  BXPL08IVE8  DATA  SOtlMAnT 


N£BTOH  AMALYTIC0  BZPLOSIVE8  DATA  SDMMAnY 
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CLIMT;  U3ATHAMAHWAAP 

3AMFLZ8  RECSIVSD:  7-16,19,27,  8-1,5,10,16,20,22,29,  9--2, 11,20 
RFW  #;  09071058,059,154  8908L203, 258 , 315, 393 , 462 , 524 , 53  4 , 595 
8909L595,679,804 
W.O.  i*  2281-08-02 


The  following  is  a  stuaaaxY  of  the  quality  control  results  and  a 

description  of  any  problems  encountered  during  the  analysis  of 

this  batch  of  samples: 

1.  All  sample  holding  times  as  required  by  40cnil36  were  met 
for  water  samples.  Note:  Holding  times  for  soil  samples 
have  not  been  promulgated  by  the  USEPA. 

2.  All  preparation  blanks  were  analyzed  below  the  required 
detection  limit. 

3.  All  calibration  verification  checks  were  within  the 
required  control  limits  of  90-100%.  Calibration 
verification  is  performed  using  independent  standards. 

4.  All  laboratory  control  standards  (blank  spikes)  were 
within  the  control  limits  of  80-120%. 

5.  The  methodology  used  to  analyzed  these  samples  for 
nitrocellulose  and  nitroglycerine  is  not  speific  enough  to 
resolve  these  compounds  as  separate  analytes.  The  data  have 
been  averaged  together  and  reported  as  nitrated  esters. 


SOY  F.  WESTOM,  INC. 

GLOSSARY  OF  TERMS  *  INORGANIC  RETORTS 


U  •>  Indicates  tbat  the  paraaeter  vas  not  detected  at  or 
above  the  reported  liait.  The  associated  ntuaerical 
value  is  the  saaple  detection  liait. 

*  -  Indicates  that  the  original  sample  result  is  greater 

than  4x  the  spike  amount  added.  The  USE?A**CLP  has 
determined  that  spike  results  on  samples  vhere  this 
occurs  Sw/  be  unreliable  and,  therefore,  the  control 
limits  are  not  applicable. 


Method  or  preparation  blank. 

Matrix  Spike. 

Matrix  Spike  Duplicate. 

Sample  Replicate. 

Indicates  a  method  LCS  or  Blaidc  Spike. 

Not  calculable,  result  belov  the  detection  limit. 


‘.  he  test  code  listed  indicates  the  specific  analysis  or 
preparation  procedure  eiq^loyed.  The  codes  may  be 
interpreted  as  follovs: 

MAAH  *  Metals  prep  test  for  AA  digestion,  water  matrix. 

MAAS  •  Metals  prep  test  for  AA  digestion,  soil  matrix. 

MICN  •  Metals  prep  test  for  XCP  digestion,  water  matrix. 

Hies  •  Metals  prep  test  for  ZCP  digestion,  soil  matrix. 

m**to*  This  type  of  code  indicates  a  total  metal  analysis 
(eg.  MACIO  indicates  am  analysis  for  total  silver) . 

M**so*  This  type  of  code  indicates  a  soluble  metal  analysis. 

(eg.  MAGSO  indicates  an  analysis  for  soluble  silver) . 

M**ef**  This  type  of  code  indicates  an  EPTOXICZTY  metals 

analysis  (eg.  MAGEP  indicates  an  analysis  for  eptox 
silver) . 

I**TO-  This  type  of  code  indicates  a  non-metallie  total 
analysis.  Thare  is  also  a  complimentary  soluble 
analysis  for  each  of  thue  codes  (eg.  ICNTO 
indicates  an  analysis  tar  total  cyanide). 

A  stiffix  of  -R  or  -s  following  these  codes  indicates  a 
replicate  or  spike  analysis  respectively. 


ROY  F.  WESTON  INC. 

INORGANICS  DATA  SUMMARY  REPORT  02/20/90 


CLIENT;  USATHAMA  /  HWAAP  WESTON  BATCH  #:  3908L258 

WORK  ORDER:  2281-08-02-0000 

REPORTING 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

-001 

T5  FLASH  CHMB  WALL 

NITRATED  ESTERS 

5.0  u 

UG 

5.0 

-002 

T5  SMW2  POST  TEST 

NITRATED  ESTERS 

5.6 

UG 

5.0 

-003 

T-8  SMH2  -POST  TEST 

NITRATED  ESTERS 

13.0 

UG 

5.0 

-004 

T-8  WIPE  BLANK  PRE- 

NITRATED  ESTERS 

5.3 

UG 

5.0 

ROY  F.  WESTON  INC. 

INORGANICS  METHOD  BLANK  DATA  SUMMARY  PAGE  02/20/90 


CLIENT;  USATHAMA  /  HWAAP  WESTON  BATCH  #:  3908L25; 

WORK  ORDER:  2281-08-02-0000 

REPORTII 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

8LANK10 

89LNC010-HB1 

NITRATED  ESTERS 

2.5  u 

MG/L 

2 

BLANK20 

89LNC010-MB2 

NITRATED  ESTERS 

2.5  u 

MG/L 

2 

ROY  F.  WESTON  INC. 

INORGANICS  ACCURACY  REPORT  J2/20/90 


CLIENT:  USATHAHA  /  HWAAP  WESTON  BATCH  #:  S908L258 

WORK  ORDER:  2281-03-02-0000 


SAMPLE 

SITE  ID 

ANALYTE 

SPIKED 

SAMPLE 

INITIAL 

RESULT 

SPIKED 

AMOUNT 

SRECOV 

BLANKIO 

89LNC010-M81 

NITRATED  ESTERS 

9.9 

2.5  u 

10.0 

1  CO 

1  • 

1  00 

1 

1 

1 

»  BLANK20 

89LNC010-MB2 

NITRATED  ESTERS 

52.9 

2.5  u 

50.0 

106 

NITRATED  ESTERS 

51.8 

2.5  u 

50.0 

104 

4 


ROY  F.  WESTON  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/20/9C 


CLIENT:  USATHAMA  /  HWAAP 

WORK  ORDER:  2281-08-02-0000 

WESTON  BATCH  #:  8903L2 

SPIKEIl 

5PIKE#2 

SAMPLE  SITE  ID 

ANALYTE 

SRtCOV 

%RECOV  «)IFF 

BLANK20  89LNC01C-MB2 

NITRATED  ESTERS 

106 

fli  IB  Ift  WR  H  n 

104  2.2 

ROY  F.  WESTON  INC. 

INORGANICS  DATA  SUMMARY  REPORT  02/20/90 


CLIENT:  L'SATHAMA-HHAAP  WESTON  BATCH  #:  8908L315 

WORK  ORDER:  2281-08-02-0000 

REPORTING 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

-001 

T-8-SM-W2  POST  TEST 

NITRATED  ESTERS 

5.3 

UG 

5.0 

-•002 

T -8-CHAMBER  WALL-W2 

NITRATED  ESTERS 

7.5 

UG 

5.0 

-003 

T8-WIPE  BLANK  W2  POS 

NITRATED  ESTERS 

5.0  u 

UG 

5.0 

-004 

T13-SM-W-2  PRE  TEST 

NITRATED  ESTERS 

12.5 

UG 

5.0 

-005 

T13-WIPE  BLANK  W2  £T 

NITRATED  ESTERS 

5.0  u 

UG 

5.0 

aOY  F.  WESTON  INC. 

INORGANICS  METHOD  BLAfIK  DATA  SUMMARY  PAGE  02/20/90 


CLIENT:  USATHAMA-HWAAP 
WORK  ORDER:  2281-08-02-0000 

SAMPLE  SITE  ID 

BLANKIO  89LNC010-MB1 

BIANK20  89LNC010-MB2 


WESTON  BATCH  #:  8908L31 
REPORTIl 

RESULT  UNITS  LIMIT 

asaaasvaa 

2.5  u  MG/L 
2.5  u  MG/L 


ANALYTE 

nItratS’estSs 

NITRATED  ESTERS 


2 

2 


ROY  F.  WESTON  I?:C. 

INORGANICS  ACCURACY  REPORT  02/20/90 


CLIENT:  USATHAJiA-MWAAP  WESTON  BATCH  »:  8908L31j 

WORK  ORDER:  2231-08-02-0000 


SAMPLE 

SITE  ID 

ANALYTE 

SP’KED 

SAMPLE 

INITIAL 

RESULT 

SPIKED 

AMOUNT 

3LANK10 

a9LNC010-M81 

NITRATFD  ESt'ERS 

9.P 

2.S  u 

10.0 

BLANK20 

89LHC010-HE2 

NITRATED  ESTEPS 

52.9 

2.5  u 

50.0 

NITRATED  ESTERS 

51.8 

2.5  u 

50.0 

ROY  F.  WESTON  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/20/90 


CLIENT:  USATriANA-HWAAP 

WORK  ORDER:  2281-08-02-0000 

SAMPLE  SITE  ID 

ANALYTE 

SPIKEIl 

%RECOV 

WESTON 

SPIKE;?2 

r.RECoy 

BATCH  1:  3908L3 

r^IFF 

BLANK20  89LNC010-HB2 

NITRATED  ESTERS 

1  lO 

1  o 

1 

1 

1 

104 

2.2 

Transfer  Record/Lab  Work  Request 


]  Custody  Transfer  Record/Lab  Work  Request 


WESTOH  ANALYTICO  EXPLOSIVES  DATA  SOHMAnY 


NESTOH  AHALYTIC8  EXPLOSIVES  DEYE  SOHMAHT 


VESTOH  AKALYTIC8  EXPLOSIVES  DATA  SOMMAT.Y 
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CiK^QC-  .  SVh  S?\\M  <l\„|  V.,M  «i\io  ‘  <9\.o 


NEfiTOH  AK^LYTICS  EXPLOSIVES  DATA  SOHMAHY 


310T  7.  ITSaTOH,  ISt . 
Liosvill*  LaJsoratory 


CLI35NT;  USATHAMAHWAAP 

SAMPL23  RBCaiVSa:  7-16,19,27,  8-1,5,10,16,20,22,29,  9-2,11.20 
!lPTr  a307L058,059,154  8903L203, 258, 315, 398, 462, 524,534, 595 
a909L595, 679,804 
W.O.  #:  2231-03-02 


INORGANIC  NARRATIVE 

The  followir'.g  is  a  summary  of  the  rjuality  control  results  and  a 

description  of  any  problems  encountered  during  the  analysis  of 

tliis  batcli  of  samples: 

1.  All  sample  holding  times  as  required  by  40CFR136  were  met 
for  water  samples.  Note:  Holding  times  for  soil  samples 
have  not  been  promulgated  by  the  USEPA. 

2.  All  preparation  blanks  were  analyzed  below  the  required 
detection  limit. 

3.  All  calibration  verification  checks  were  within  the 
required  control  limits  of  9C-100t.  Calibration 
verification  is  performed  using  independent  standards. 

4.  All  laboratory  controx  standards  (blank  spikes)  were 
within  the  control  limits  of  80-120%. 

5.  The  methodology  used  to  analyzed  these  samples  for 
nitrocellulose  and  nitroglycerine  is  not  speific  enough  to 
resolve  these  compounds  as  separate  analytes.  The  data  have 
been  averaged  together  and  reported  as  nitrated  esters. 


R.  Tuschall,  Ph.O. 
oratory  Manager 
villa  .Analytical  Laboratory 


310Y  F.  HZSTOH,  INC. 

GLOSSARY  OF  TERMS  -  INORGANIC  REPORTS 


DATA 

n  -  Indicates  that  the  parameter  was  not  detected  at  or 
above  the  reported  liait.  The  associated  numerical 
value  is  the  sample  detection  liait. 

*  -  Indicates  that  the  original  sample  result  is  greater 

than  4x  the  spi}ce  amount  added.  The  USEPA-CL?  has 
determined  that  spiXe  results  on  sai^las  vhere  this 
occtirs  may  be  unreliable  and,  therefore,  the  control 
limits  are  not  applicable. 


ABBRgVIAIIflllS 


MB 

Method  or  preparation  blank. 

MS 

- 

Matrix  Spike. 

HSD 

- 

Matrix  Spike  Duplicate. 

REP 

Sample  Replicate. 

LC 

* 

Indicates  a  method  LCS  or  Blank  Spike. 

NC 

Mot  calculable,*  result  below  the  detection  liait 

[ABORATORY  CHRQKQtOGY.  AMP.  HOLDTaffi-R 


The  tost  cods  listed  indicates  the  specific  analysis  or 
preparation  procedure  employed.  The  codes  say  be 
interpreted  as  follovsx 


HAAH  *  Metals  prep  test  for  AA  digestion,  vater  matrix. 

MAAS  -  Metals  prep  test  for  AA  digestion,  soil  matrix. 

Micw  -  Motels  prep  teet  for  ICP  digestion,  water  matrix. 

MICS  •  Metals  prep  teet  for  ICP  digestion,  soil  matrix. 

m**to*  This  type  of  code  Indicates  a  total  Mtal  analysis 
(eg.  Muno  indicates  an  analysis  for  total  silver) . 

II**S0*  This  type  of  code  Indicates  a  soluble  metal  analysis. 

(eg.  MAGSO  indicates  an  analysis  for  soluble  silver) . 

M**£pi»  This  type  of  code  indicates  an  SPTOTCTCITY  awtals 

analysis  (eg.  MA6EP  indicates  an  analysis  for  eptox 
silver) . 

X**TO-  This  type  of  code  indicateu  a  non^metallie  total 
analysis.  Thexre  is  also  a  eompllmantary  soluble 
analysis  for  each  of  these  codes  (eg.  ICNTO 
indicates  an  analysis  for  total  cyanide). 


A  suffix  of  -R  or  *8  following  these  codes  indicates  a 
replicate  or  spike  analysis  respectively. 


ROY  F.  WlSTON  INC. 

INORGANICS  DATA  SUMMARY  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  it:  8908L3: 

WORK  ORDER:  2281-08-02-0000 

report; 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

-001 

T-8-SM-W2  POST  TEST 

NITRATED 

ESTERS 

5.3 

UG 

I 

.-002 

T-8-CHAMBER  WALL-W2 

NITRATED 

ESTERS 

7.5 

UG 

t  ♦ 

-003 

T8-WIPE.  BLANK  W2  POS 

NITRATED 

ESTERS 

5.0  u 

UG 

t  T 

-004 

T13-SM-W-2  PRE  TEST 

NITRATED 

ESTERS 

12.5 

UG 

t 

-005 

T13-WIPE  BLANK  W2  ET 

NITRATED 

ESTERS 

5.0  u 

UG 

• 

c 

*  « 

ROY  f.  WESTON  INC. 

INORGANICS  METHOD  BLANK  DATA  SUMMARY  PAGE  02/20/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  8908L315 

WORK  ORDER:  2231*08-02-0000 

REPORTING 

SAMPLE  SITE  ID  ANALYTE  RESULT  UNITS  LIMIT 

8LANK10  89LNC010-MB1 . NITRATEd’eSTERS  *  2.5  u  MG/L  *  “’‘““""”5 


NITRATED  ESTERS  2.5  u  MG/L  2.5 


BLANK20  89LNC010-MB2 


ROY  F.  WESTON  INC. 

INORGANICS  ACCURACY  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  #:  8908L 

WORK  ORDER:  2281-08-02-0C00 


SAfIPLE 

SITE  ID 

ANALYTE 

SPIKED 

SAMPLE 

INITIAL 

RESULT 

SPIKED 

AMOUNT 

%R 

8LANK10 

89LNC010-MB1 

Nitrated  esters 

9.9 

2.5 

j 

10.0 

BLANK20 

89LNC010-MB2 

NITRATED  ESTERS 

52.9 

2.5 

u 

50.0 

1 

nitrated  esters 

51.8 

2.5 

u 

50.0 

i  ♦ 

ROY  F.  WESTON  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP 

WORK  ORDER:  2281-08-02-0000 

WESTON 

BATCH  #:  8908L315 

3PIKE#1 

SPIKE#2 

SAMPLE  SITE  ID 

ANALYTE 

r.RECOV 

r.RECOV 

%OIFF 

BLANK20  a9LNC010-MB2 

NITRATED  ESTERS 

106 

104 

2.2 

ROY  F.  WESTON  INC. 

INORGANICS  DATA  SUNMARY  REPORT  C2/;!0/90 


CLIENT:  USATHAMA-HWAAP 
WORK  ORDER:  2281-08-02-0000 

SAMPLE  SITE  ID  ANALYTE 


-001  POST  T13  SM  US  (ETON  NITRATED  ESTERS 
-002  POST  T13FC  CH  WAL  W2  NITRATED  ESTERS 
-003  POST  T13  WIPE  BL  W2  NITRATED  ESTERS 
-004  PRE  T14  SMW2  (ETON)  NITRATED  ESTERS 
-005  PRE  Ti4  WIPE  BL  W2  NITRATED  ESTERS 


WESTON  BATCH  I:  8908L3 
REPORT 

RESULT  UNITS  LIMIT 

5.0  u  UG 

5.0  u  UG 

7.5  UG  1 

5.0  u  UG  ! 

5.0  u  UG  I 


* 


ROY  F.  HESTON  INC. 

INORGANICS  METHOD  BLANK  DATA  SUMMARY  PAGE  02/20/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  #:  8908L398 

WORK  ORDER:  2281-08-02-0000 

REPORTING 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS  LIMIT 

BLANKIO 

89LNC010-HB1 

NITRATED  ESTERS 

2.5  tJ 

MG/L  2.5 

BLANK20 

a9LNC010-MB2 

NITRATED  ESTERS 

2.5  u 

MG/L  2.5 

ROY  F.  HESTON  INC. 

INORGANICS  ACCURACY  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP 
WORK  ORDER:  2281-08-02 

SAMPLE  SITE  ID 


BLANKIO  89LNC010-MB1 
8LANK2G  89LNC010-MB2 


0000 


WESTON  BATCH  #:  8908L; 


ANALYTE 

SPIKED 

SAMPLE 

INITIAL 

RESULT 

SPIKED 

AMOUNT 

%RI 

NITRATED 

ESTERS 

9.9 

2.5 

u 

10.0 

( 

NITRATED 

ESTERS 

52.9 

2.5 

u 

50.0 

NITRATED 

ESTERS 

51.8 

2.5 

u 

50.0 

* 

#•- 


ROY  F.  HESTON  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP 

WORK  ORDER:  2231-08-02-0000 

WESTON 

3ATCH  #:  8908L358 

SPIKEIl 

SPIKE#2 

SAMPLE  SITE  ID 

ANALYTE 

ry^ECOV 

SRECOV 

%OIFF 

BLANK20  89LNC010-MB2 

NITRATED  ESTERS 

106 

104 

’2.2’ 

July  1900 
Reni^on:  Final 


TSSTKDN14 
4<KrF/12  HOUBS 
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1311R2 


Custody  Transfer  Record/Lab  Work  Reque 


Custody  Transfer  Record/Lab  Work  Request 


■I|f 

3  1 


HItf  I"  21^-  I  s 

|5c3o  <o  i>o 


A  ^ 

c  X  >  o 
»  Z 


z  z  z  z 

5  -!  * 

sr  s  «  s 

3^5  g 

►*  2  ,  i  »•  i  "S 
oa.»-3a-o.  35 

g  -  «t  M  ^Z 


5^ 


J  It 
^i4  31 

1-1-  1  i 
iS  5  -  ■ 


<t  S':2 

o  ^ 
u 


4  (w  •• 

fll  2 
J  5  i  o 

a  lo  s  z 


BBHan 

ininHiiiiiiiniin 


llttmSElBBHHi 

IHEI^iailHIIIII 


#  1 

•  s§  2I 

•  >S  QO 

%  z« 

3  tt 


P  ^ 


il 


<3 


BiHiPliliESS 


i*'«l 


9| 


Iv. 

S  3o  o 


lf  * 

It 

III  3 

flj  ^  <0  >  o 
«  2 


£ 

•>  -• 

•  <* 

3-  lif 
£>0 
Z 


‘±3  # 

5,1 

■j  4  » 

EC  -^  >  O 
l«  z 


5  ?  f  f 

s°  S  <2  g 
5  f  •  f  JL  S  C 

(Ssl-Sls  ,5S 

oa.*^3’^£  rS^r 


o  £  “•  i  “■  £ 

0  *•  «  » 


Bsn 

iMWliimiiiniBM 

IWWHIMimUHHM 

liliwimuimmim 


d; 


l!> 


Sf 

ft  I- 

2  -R  S  "S-  S 


S£«  siSs 

n  ,:!  «  S  O 

2  ♦-  O  U  C  2 


WESTON  ANXLYTICII  IZPL081TB8  DATA  SDMNAnT 


RFW2t2i-«01/A-5/B8 


Custody  Transfer  Record/Lab  Work  Request 


RFWai-Zt-OOt/A&M 


WESTON  ANALYTICS  BZPLOSIW.S  DATA  BDtfMARY 


'2 


WESTON  ANALYTICS  EXPLOSIVES  DATA  SOnHAHY 
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HEfiTOM  AMALYTICB  BXPL081VEB  DATA  BUtlMAnY 


1 


% 


t 

V 

a. 


Ch 

c 


•a 
a  a> 
u  » 
<a  >«  « 

4J  iH  •H 
fl  > 

c  c  m 
Z)<  a. 


Q  tj  TJ 
•J  «  0) 
U  M 
W  >i 

10 

U  «  a 
■»<  u  s 

^  CVi  .< 

0)  01 
«  4J 

C  <0  a 

<<  a  o 


I 

u 

a 

•3 

4: 

S? 


>'5 

j1 


w 

o 

•HQfl 
JC  .1 

u  a 

ij  ^ 

(0  H  X 
CO  lO*^ 
^  w 

£M 
C  <0 

ce  •-•  X 


a' 

^  f+ 

2  di 

««4 

«o 

g  I 


t 

±1 

■h 


u 

M 

O 

U 


m 

'ti 

01 

■■Q 


o 


4J 

c 

o 

a 

o 

u 


< 

5 


^  0 


vJ 

o  0 


s^iaf 


s;; 


«rt 

!-  d 


u 

I?  tf 

l- 


V 

H  (* 

t- 


fl( 

* 

i\  rt 

€  Of 
»- 


\t  « 
I- 


iJ 

J 

I 


e 

o 

•>4 

3 


6 

CS 


1 

<j 


e 


V 

"1^ 

VJ 


a* 


-2 

#1 


2 


1 

■5^ 


u> 


0» 

c* 


a 


fo 

S’ 

<t 


ar 

•d” 


o 

V 


0* 

(i 


\A 

<8 


f 

C* 

ft 

(t 


b> 


> 

a 


c 

«■ 

c« 

ri 


(• 

n 


a 

z 

H 

I 

-A 

« 

n 


u> 

ff 


iA 

S' 


Ul 

R 

o 

V 


Jft 

s 


5 

6 
>/ 


a 

s 

I 

n 


0 

o 

>> 

V 


J 

ri 


rt 

V 


£ 

n 


f 

u 


n 

X 


lA 


(t 


f 

r* 

V” 


9 

J* 


VJ 

c 

6 

\/ 


•J 

x 


0 


r% 


H 

X 

H 

I 

«o 


a 

ff 


0 

ct 

o 

V 


o 

ri 


■j 

ft 

3 


d 

ft 

b 

V 


N 

X 

Q 

I 

«o 


r< 

#3 

V 


U> 

ft 


b 


g- 

Q 

I 


U> 

’oT 


w 

€) 

T 


f  lQ1t«^^ 


ROY  y.  WSSTOH,  XHC. 
Lionvill*  Laboratory 


f*TiTMN*P  *  TT^  A'TWAMAWMA.AP 

sAMPiaa  RScarvBDz  7-16,19,27,  3-1,5,10,16,20,22,29,  9-2,11,20 

JUrW  #:  8907L058,059,1S4  8908L2f  3., 258, 315 , 398 , 462 , 524 , 534 , 595 
8909L595,679,804 
W.O.  #l  2281-08-02 


The  following  is  a  sumnary  of  the  quality  control  results  and  a 

description  of  any  problems  encountered  during  the  analysis  of 

this  batch  of  samples: 

1.  All  sample  holding  times  as  required  by  40CFR136  were  met 
for  water  samples.  Note:  H'‘'lding  times  for  soil  samples 
have  not  been  promulgated  h/  Ae  USEPA, 

2.  All  preparation  blanks  were  analyzed  below  the  required 
detection  limit. 

3.  All  calibration  verification  checks  were  within  the 
required  control  limits  of  90-100%.  Calibration 
verification  is  performed  using  independent  standards. 

4.  All  laboratory  control  standards  (blank  spikes)  were 
within  the  control  limits  of  30-120%. 

5.  The  methodology  uted  to  analyzed  these  samples  for 
nitrocellulose  and  nitroglycerins  is  not  speific  enough  to 
resolve  these  compounds  as  separate  analytes.  The  data  have 
been  averaged  together  and  reported  as  nitrated  esters. 


aOY  r.  WESTOM,  INC. 

GLOSSARY  OP  TERKS  -  IKORfiAKZC  REPORTS 


Indicates  that  the  paraaatar  was  not  datectsd  at  or 
above  the  reported  liait.  The  associated  nuaerical 
value  is  the  saaple  detection  liait. 

Indicates  that  the  original  sample  result  is  greater 
than  4x  the  spike  aaount  added.  The  17SEPA<^LP  has 
detanined  that  spike  results  on  samples  where  this 
occurs  Bay  be  unreliable  and,  therefore,  the  control 
limits  are  not  applicable. 


MB  -  Method  or  preparation  blank. 

MS  •  Matrix  Spike. 

MSO  •  Matrix  Spike  Dupli''-ate. 

REP  <•  Saaple  Replicate. 

LC  -  Indicates  a  aethod  LCS  or  Blank  Spike. 

NC  -  Not  calculable,  result  below  the  detection  liait. 


The  test  code  listed  indicates  the  specific  analysis  or 

preparation  procedure  eaployed.  The  codes  may  be 

interpreted  as  follows: 

MAAW  *  Metals  prep  test  for  AA  digestion,  water  Mtrix. 

MAAS  -  Metals  prep  test  for  AA  digestion,  soil  aatrix. 

MICH  '•  Metals  prep  test  for  ICP  digestion,  water  aatrix. 

MICS  •  Metals  prep  test  for  ICP  digestion,  soil  aatrix. 

M**to-  This  type  of  code  indicates  a  total  aetal  analysis 
(eg.  MAGTO  indicates  an  analysis  for  total  silver) . 

M**so-  This  type  of  code  indicates  a  soluble  aetal  analysis.  • 
(eg.  KACSO  indicates  an  analysis  for  soluble  silver) . 

* 

M**EP-  This  type  of  code  Indicates  an  BPTOXXCXTY  aetals 

analysis  (eg.  MAGEP  indicates  an  analysis  for  eptox 
silver) .  * 

I**TO*  This  type  of  code  indicates  a  non-aetallie  total 
analysis.  There  is  also  a  eoapliaentary  soluble 
analysis  for  each  of  these  codes  (eg.  ZCNTO 
indicates  an  analysis  for  total  cyanide) . 

A  suffix  of  «R  or  'S  following  these  codes  indicates  a 

replicate  or  spike  analysis  respectively. 


ROY  f.  WESTON  INC. 

INORGANICS  DATA  SUKMARY  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  #:  39081398 

WORK  ORDER;  2281-08-02-0000 

REPORTING 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

-001 

POST  T13  SH  WS  (ETON 

NITRATED  ESTERS 

5.0 

u 

UG 

5.0 

-002 

POST  T13FC  CH  WAL  W2 

NITRATED  ESTERS 

5.0 

u 

UG 

5.0 

-003 

POST  T13  WIPE  BL  W2 

NITRATED  ESTERS 

7.5 

UG 

5.0 

-004 

PRE  T14  SHW2  (ETON) 

NITRATED  ESTERS 

5.0 

u 

UG 

5.0 

-005 

PRE  T14  WIPE  BL  W2 

NITRATED  ESTERS 

5.0 

u 

UG 

5.0 

INORGANICS  METHOD  BLANK  DATA  SUMMARY  PAGE  02/20/90 


CLIENT:  USATHAMA-HWAA.P 
WORK.  ORDER:  2231-08-02-0000 

SAMPLE  SITE  ID  ANALYTE 

8LANK10  89LNC010-MBi  NITRATED  ESTERS 

BLANK20  89LNC010-HB2  NITRATED  ESTERS 


WESTON  BATCH  #:  8903L39 
REPORTI 

RESULT  UNITS  LIMIT 
2.r"u  MG/l"*  J 

* 

2.5  u  MG/L  2 

9 


ROY  r.  HESTON  INC. 

INORGANICS  ACCURACY  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  H .  8908L398 

WORK  ORDER:  2281-08-02-0000 


SAMPLE 

SITE  ID 

ANALYTE 

SPIKED 

SAMPLE 

INITIAL 

RESULT 

SPIKED 

AMOUNT 

%RECOV 

1 

■ 

■ 

■ 

1 

s 

s 

■ 

■ 

■ 

■ 

1 

■ 

■ 

■ 

1 

t 

■ 

■ 

■ 

■ 

■ 

■ 

a 

a 

5 

a 

a 

a 

a 

a 

8 

8 

1 

1 

i 

■ 

BLANKIO 

8gLNC010-HBl 

NITRATED  ESTERS 

9.9 

2.5 

u 

10. C 

98.8 

BLANK20 

89LNC010-HB2 

nitrated  esters 

52.9 

2.5 

u 

50.0 

106 

NITRATED  ESTERS 

51.8 

2.5 

u 

50.0 

104 

ROY  F.  WESTON  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/20/90 


CLIENT:  USATHAHA-HWAAP 

WORK  ORDER:  2281-08-02-0000 

WESTON 

BATCH  #:  8908L3 

SPIKEIl 

SPIKE#2 

SAMPLE  SITE  ID 

ANALYTE 

?«ECOV 

%RECOV 

%OIFF 

3LANK20  89LNC010-HB2 

NITRATED  ESTERS 

106 . . 

104 

2.2 

ROY  F.  WESTON  INC. 

INOKFiANICS  DATA  SUMMARY  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP 

WORK  ORDER:  2231-08-02-0000 

SAMPLE  SITE  ID 

ANALYTE 

WESTON  BATCH  #: 

RESULT  UNITS 

89G8L462 

REPORTING 

LIMIT 

-001 

T14  SM  W2  ETON  (POST 

NITRATED  ESTERS 

5.0 

u 

UG 

5.0 

-002 

T14  FC  WALLS  W2  ETON 

NITRATED  ESTERS 

20.3 

UG 

5.0 

-003 

T14  , POST  WIPE  BLANK 

NITRATED  ESTERS 

5.0 

u 

UG 

5.0 

-004 

T15  PRE  SM  W2  ETON 

NITRATED  ESTERS 

6.6 

UG 

5.0 

-005 

T15  PRE  WIPE  BLANK 

NITRATED  ESTERS 

5.0 

u 

UG 

5.0 

ROY  F.  WESTON  INC. 

INORGANICS  METHOD  BLANK  DATA  SUMMARY  PAGE  02/20/90 


CLIENT: 

USATHAMA-HWAAP 

WESTON 

BATCH  * 

1:  8908L4 

WORK  ORDER:  2231-08-02  0000 

SAMPLE  SITE  ID 

ANALYTE 

RESULT 

UNITS 

REPORT 

LIMIT 

BLANKIO 

89LNC012-MB1 

NITRATED  ESTERS 

2.5  u 

MG/L 

3LANK20 

89LNC012-MB2 

NfTRATEO  ESTERS 

2.5  u 

MG/L 

4 

I 


ROY  f.  WFSTON  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  #:  8908L462 

WORK  ORDER:  2281-08-02-0000 

SPIKEi?!  SPIKE#2 

SAMPLE  SITE  ID  ANALYTE  SRECOV  r.RECOV  rJ)IFF 

8LANK20  89LNC012-MB2  NITRATED  ESTERS  95.2  97.6  2.5 


/ 


ROY  F,  WESTON  INC. 

INORGANICS  ACCURACY  REPORT  02/20/90 


CLIENT;  USATHAMA-HWAAP  WESTON  3ATCH  #:  3908L' 

WORK  ORDER:  2281-08-02-0000 


SAMPLE 

SITE  ID 

ANALYTE 

SPIKED 

SAMPLE 

INITIAL 

RESULT 

SPIKED 

AMOUNT 

%RI 

BLANKIO 

89LNC012-MB1 

NITRATED  ESTERS 

10.1 

2.5  u 

10.0 

K 

BLANK20 

89LNC012-MB2 

NITRATED  ESTERS 

47.6 

2.5  u 

50.0 

( 

NITRATED  ESTERS 

48.8 

2.5  u 

50.0 

( 

t 
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Custody  Transfer  Record/Lab  Work  Request 


Custody  Transfer  Record/Lab  Work  Request 
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Custody  Transfer  Record/Lab  Work  Request 
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KESTOH  ANALYTICS  EXPLOSIVES  DATA  SOtlMAnY 


A 

1 


:u3T  r.  msisTOHr  xve. 

Lionvilltt  Laboratory 


CLIENT:  USATHAMAHWAAP 

SAMPLES  RECEIVED:  7-16,19,27,  8-1,5,10,16,20,22,29,  9-2,11,20 
RPW  i:  3907L058,059,154  8908L2C? , 258 , 315, 398 , 462 , 524 , 534 , 595 
a909L595,679.804 
W.O.  #:  2281-08-02 


The  following  is  a  suamary  of  the  quality  control  results  and  a 

description  of  any  problems  encountered  during  the  analysis  of 

this  batch  of  samples: 

1.  All  sample  holding  times  as  required  by  40CFR136  were  met 
for  water  samples.  Note:  Holding  times  for  soil  samples 
have  not  been  promulgated  by  the  USEPA. 

2.  All  preparation  blanks  were  analyzed  below  the  required 
detection  limit. 

3.  All  calibration  verification  checks  were  within  the 
required  control  limits  of  90-100%.  Calibration 
verification  is  performed  using  independent  standards. 

4.  All  laboratory  control  standards  (blank  spikes)  were 
within  the  control  limits  of  80-120%. 

5.  The  methodology  used  to  analyzed  these  samples  for 
nitrocellulose  and  nitroglycerine  is  not  speific  enough  to 
resolve  these  compounds  as  separate  analyses.  The  data  have 
been  averaged  together  and  reported  as  nitrated  esters. 


Ck  R.  Tuschall,  Ph.O. 
oratory  Manager 
hville  Analytical  Laboratory 


ROY  P.  WESTOH,  INC. 

GLOSSARY  OP  TERMS  -  IHORCANZC  REPORTS 


PATAiii 

U  >  Indicates  that  tha  parameter  vas  not  detected  at  or 
above  the  reported  limit.  The  associated  numerical 
value  is  the  sample  detection  limit. 

*  >  Indicates  that  the  original  sample  result  is  greater 

than  4x  the  spike  amount  added.  The  USEPA-CLP  has 
determined  that  spike  results  on  samples  where  this 
occurs  may  be  unreliable  and,  therefore,  the  control 
limits  are  not  applicable. 

AgBREVlATIfllfg 


MB  *  Method  or  preparation  blank. 

MS  *  Matrix  Spike. 

MSO  o  Matrix  Spike  Duplicate. 

REP  *  Sample  Replicate. 

LC  -  Indicates  a  method  LCS  or  Blank  Spike. 

HC  •  Not  calculable,  result  below  the  detection  limit. 


UaOB&TOBX, 


!L9gy„A«B,.agLCTI2g..BgBgCT 


The  test  code  listed  indicates  the  specific  analysis  or 
preparation  procedure  eaqployed.  The  codes  may  be 
interpreted  as  follows: 


MAAW  -  Metals  prep  test  for  AA  digestion,  water  matrix. 

MAAS  «  Metals  prep  test  for  AA  digestion,  soil  matrix. 

MICW  *  Metals  prep  test  for  ICP  digestion,  water  matrix. 

MICS  -  Metals  prep  test  for  IC?  digestion,  soil  matrix. 


M**TO-  This  type  of  code  indicates  a  total  metal  analysis 
(eg.  MACTO  indicates  an  analysis  for  total  silver) . 

M««so>  This  type  of  code  indicates  a  soluble  metal  analysis 
(eg.  MAGSO  indicates  an  analysis  for  soluble  silver) 

M«*ep-  This  type  of  code  indicates  an  EPTOXXCITY  metals 

analysis  (eg.  MAGEP  indicates  an  analysis  for  eptox 
silver) . 

I**TO*  This  type  of  code  indicates  a  non-metallie  total 
analysis.  There  is  also  a  complimentary  soluble 
analysis  for  each  of  these  codes  (eg.  IC31T0 
indicates  an  analysis  for  total  cyanide) . 


A  suffix  of  -R  or  -S  following  these  codes  indicates  a 
replicate  or  spike  analysis  respectively. 


ROY  F.  WESTON  INC. 

INORGANICS  DATA  SUMMARY  REPORT  02/20/90 

CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  #:  8908L46Z 

WORK  ORDER:  2C31-0fi-02-00C0 

REPORTI^ 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

-OOi 

T14  SM  W2  ETOH  (POST 

NITRATED 

ESTERS 

5.0 

u 

UG 

5. 

-002 

T14  FC  WALLS  W2  ETOH 

NITRATED 

ESTERS 

20.3 

UG 

5. 

-003 

T14  POST  WIPE  BLANK 

NITRATED 

ESTERS 

S.O 

u 

UG 

5. 

-004 

T15  PRE  SM  W2  ETOH 

NITRATED 

ESTERS 

6.6 

UG 

5. 

-005 

T15  PRE  WIPE  BLANK 

NITRATED 

ESTERS 

5.0 

u 

UG 

5. 

ROY  F.  WESTON  INC. 

INORGANICS  HETHOO  BLANK  DATA  SUMMARY  PAGE  02/20/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  #:  8908L462 

WORK  ORDER:  2281-08-02-0000 

REPORTING 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

BLANKIO 

89LNC012-MB1 

NITRATED  ESTERS 

2.5  u 

MG/L 

2.5 

BLANK20 

89LNC012-MB2 

NITRATED  ESTERS 

2.3  u 

MG/L 

2.5 

ROY  F.  WESTON  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/20/90 


CLIENT:  USATHAMA-HWA.AP  HESTON  BATCH  #:  8908L46 

WORK  ORDER:  2281-08-02-0000 

'PIKEIl  SPIKE#2 

SAMPLE  SITE  ID  ANALYTE  ^ECOV  SRECOV  SOIFF 

BL;,NK20  89LNCo’2-MBr”""  nItRAtS’eStSs  "  *95. 2*  sV.T 


ROY  F.  WESTON  INC. 

INORGANICS  ACCURACY  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  #:  8908L462 

WORK  ORDER:  2281-08-02-0000 


SAMPLE 

SITE  ID 

ANALYTE 

SPIKED 

SAMPLE 

INITIAL 

RESULT 

SPIKED 

AMOUNT 

SRECOV 

BLANKIO 

a9LNC012-MBl 

NITRATED  ESTERS 

10.1 

2.5 

u 

10.0 

101 

BLANK20 

89LNC012-M82 

NITRATED  ESTERS 

47.6 

2.5 

u 

50.0 

95.2 

NITRATED  ESTERS 

48.3 

2.5 

u 

50.0 

97.6 

ROY  F.  WESTON  INC. 

INORGANICS  DATA  SUMMARY  REPORT  02/21/90 


CLIENT;  USATHAMA-HWAAP  WESTON  BATCH  8908L53. 

WORK  ORDER:  2281-08-02-0000 

REPORT 1 1 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

-001 

T15SMW2  POST  TEST 

NITRATED 

ESTERS 

5.0 

u 

UG 

5 

-002 

T15SM  FB  POST  TEST 

NIVPATED 

ESTERS 

5.0 

u 

UG 

5  • 

-003 

T15  FLSH  CHMB  WALLW2 

NITRATED 

ESTERS 

7.9 

UG 

5.> 

-004 

T15  FLSH  CHMB  WALLBL 

NITRATED 

ESTERS 

5.0 

u 

UG 

5. 

ROY  F.  WESTON  INC. 

INORGANICS  METHOD  BLANK  DATA  SUMHARY  PAGE  02/21/90 


CLIENT:  USATHAHA-HWAAP 

WORK  ORDER:  2281-08-02-0000 

WESTON 

BATCH  #: 

«  < 

8908L534 

REPORTING 

SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

BLANKIO 

89LNC012-MB1 

NITRATED  ESTERS 

2.5  u 

MG/L 

2.5 

BLANK20 

89LNC012-MB2 

NITRATED  ESTERS 

2.5  u 

MG/L 

2.5 

ROY  F.  WESTON  INC. 

INORGANICS  ACCURACY  REPORT  02/21/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  #:  8908L5: 

WORK  ORDER:  2201-08-02-0000 


SAMPLE 

SITE  ID 

ANALYTE 

SPIKED 

SAMPLE 

INITIAL 

RESULT 

SPIKED 

AMOUNT 

r.RE( 

BLANK  10 

89LNC012-MB1 

NITRATED  ESTERS 

10.1 

2.5 

u 

10.0 

lo; 

BLANK20 

89LNC012-MB2 

NITRATED  ESTERS 

47.6 

2.5 

u 

50.0 

9f 

NITRATED  ESTERS 

48.3 

2.5 

u 

50.0 

9) 

4 

♦ 


ROY  F.  WESTON  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/21/90 


CLIENT:  USATHAMA-HWAAP 
WORK  ORDER:  2281-08-02-0000 

SAMPLE  SITE  ID  ANALYTE 

BLANK20  89L‘JC012-MB2  NITRATEd’eFeRS 


WESTON  BATCH  #;  8908L534 

SPIKE#1  SPIKE#2 
%REC0V  y,REC0V  %0)FF 

IMMBKS  aSBBBB  BBBfltBB 

95.2  97.6  2.5 


July  1990 
HBvimom  Tinal 


TEST  RUN  16 
600®F/6  HOURS 


1311R2 


Custody  Transfer  Record/Lab  Work  Request 


Custody  Transfer  Record/Lab  Work  Request 


nFW2t-2l001/A-S«« 


Custody  Transfer  Record/Lab  Work  Request 


I 


Oiscf«pand«a  Bstwaan 
S«fqpl*  Labeit  and  COC 
Record?  Y  N 
NOTES: 


Custody  Transfer  Record/Lab  Work  Request 


Custody  Transfer  Record/Lab  Work  Request 
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HESTOH  KHULYYICS  BXPLOBl\r£8  DATX  SDHHAnY 


IIE670H  AHALYTICS  EXPLOeiVEfl  DATA  BOMHAHY 
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HEBTOH  XKALYTIC8  EXPLOSIVES  DATA  SDMMArY 
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WE8T0H  AHALYTXCS  EXPLOSIVES  DATA  SOmiAnY 


U.cil.  He.l  N''  »1‘  3.S7 


WESTON  AHKLYTICa  EXPLOSIVES  DATA  SDKHAT.Y 


«ESTOH  XHALYTXC8  EXPLOSIVES  DATA  SOMHAnX 
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WESTON  ANALYTICS  EXPLOSIVES  DATA  SOmtAUY 
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SOT  f .  nsTOM,  zae. 

LioBTlll*  LMbontorf 


CLZSST:  USATHAKA  -  HWAAP 
23?*  #:  8909LS97  -  RINSATES 

*.C.  «:  2281-08-02 


SA1CPL2*  SICSZVSO:  09-02-89 


Samples  have  been  prepared  and  analyzed  according  to  USATHAHA 
Method  LW02  modified  for  the  analysis  of  rinsates. 

The  following  QA/QC  control  samples  have  been  analyzed 
concurrently  with  each  extraction  batch.  Abbreviations  noted 
below  have  been  used  in  the  data  summary. 

Ptfcriptiffa 

SLX  >  Reagent  blank  analyzed  to  provide  an  indication 
of  l2d3  contamination  and  its*  effect  on  reported 
analytical  data. 

Samples  (soil  or  water)  are  spiked  with  target  compounds  to 
provide  precision  and  accuracy  data. 

88  «  Designates  sample  spiked  with  target  compound. 

880  «  Designates  sample  spiked  with  target  compound 

in  duplicate. 

0  ••  Indicates  duplicate  analysis  of  a  sample. 

88  «  Not  spiked. 

DL  «  Diluted  below  calibration  range. 

8  •  Indicates  elevated  detection  limit  due  to  sample 

interference. 

NS  •  Not  reported. 

NOTE:  Spikes  have  been  reported  as  result  (% 

recovery) . 


<  •  Less  Than 
>  ••  Greater  Than 

Analysis  *7 


Samples  Collected:  08-31-89 
Samnles  Prepared:  09-07-89 
Samples  Analyzed:  09-22-89 


A  _ 

Carter  Nulton,  Ph.D. 

vice  President/Laboratory  Manager 

Licnville  Analytical  Laboratory 
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SOT  T.  1IB8TOH,  XHC. 
Llonvilla  Laboratory 
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CLI21W:  USATHAMAHWAAP 

SAMPL2S  RECEIVED:  7-16,19,27,  8-1,5,10,16,20,22,29,  9-2,11,20 

RFE  «:  8907L058,059,154  8908L203,258,315,398,462,524,534,595 
8909LS95, 679,804 

W.O.  #:  2281-08-02 

IKORGAHIC  SARRATIVB 

The  following  is  a  susunary  of  the  quality  control  results  and  a 

description  of  any  problems  encoxintered  during  the  analysis  of 

this  batch  of  samples: 

1.  All  sample  holding  times  as  required  by  40CFR136  were  met 
for  water  samples.  Note:  Holding  times  for  soil  samples 
have  not  been  promulgated  by  the  USEPA. 

2.  All  preparation  blanks  were  analysed  below  the  required 
detection  limit. 

3.  All  calibration  verification  checks  were  within  the 
required  control  limits  of  90-100%.  Calibration 
verification  is  performed  using  independent  standards. 

4.  All  laboratory  control  standards  (blamk  spikes)  were 
within  the  control  limits  of  80-120%. 

5.  The  methodology  used  to  analyzed  these  samples  fur 
nitrocellulose  and  nitroglycerine  is  not  speific  enough  to 
resolve  these  compounds  as  separate  analytes.  The  data  have 
been  averaged  together  and  reported  as  nitrated  esters. 


R.  Tuschall,  Ph.D. 
oratory  Manager 
iville  Analytical  Laboratory 


ROY  r.  WESTOH,  INC, 

GLOSSARY  OF  TERMS  -  INORGANIC  REPORTS 

DATA  QTTALIFIERS 

U  -  Indicataa  that  th«  paraaatar  was  not  datected  at  or 
abova  tha  raportad  linit*  Tha  aaaociatad  nuaarical 
valua  la  tha  aaopla  dataction  liait. 

•  -  Indicataa  that  tha  original  aaapla  raault  la  graatar 

than  4x  tha  apika  aaount  addad.  Tha  DSEPA^CLP  haa 
datarainad  that  apika  rasulta  on  aaaplaa  vhara  this 
occura  aay  ba  vmraliabla  and,  tharafora,  tha  control 
liaita  ara  not  applicabla. 


ABBRSYIATIflMS 


MB 

MS 

MSD  - 
REP  - 
LC 

NC 

Method  or  preparation  blank. 

Matrix  Spike. 

Matrix  Spike  Duplicate. 

Saapla  Raplicata. 

Indicataa  a  aathod  LCS  or  Blank  Spike. 

Not  calculable,  raault  balov  tha  dataction  Halt. 

Tha  taat  coda  liatad  indicataa  tha  apaeifie  analyaia  or 
preparation  procedure  aaployad.  Tha  codaa  aay  ba 
interpratad  aa  follotra: 

MAAW  - 
MAAS  - 
MICW  - 
MICS  - 

Matala  prop  taat  for  AA  digaation,  vatar  aatrlx. 
Matala  prep  taat  for  AA  digaation,  aoil  aatrix. 
Matala  prep  taat  for  ICP  digaation,  vatar  matrix. 
Matala  prap  taat  for  ICP  digaation,  aoil  aatrix. 

M**TO- 

Thia  type  of  coda  indicataa  a  total  aatal  analyaia 
(eg.  MAGTO  indicataa  an  analyaia  for  total  ailvar) . 

M**SO- 

Thia  type  of  coda  indicataa  a  aolubla  aatal  analyaia 
(eg.  MAGSO  indicataa  aa  analyaia  for  aolubla  ailvar) 

M**EP- 

Thia  type  of  coda  indicataa  an  EPTOXICXTY  aeeala 
analyaia  (eg.  MAGEP  Indicataa  an  analyaia  V.ov  eptox 
ailvar) . 

I**TO- 

Thia  type  of  coda  indicataa  a  non-natallic  total 
analyaia.  Thera  ia  alao  a  coapliaantary  aolubla 
analyaia  for  each  of  thaaa  codaa  (eg.  ICNTO 
indicataa  an  analyaia  for  total  cyanide) . 

A  auffix  of  -R  or  -S  follovixig  tbaaa  codaa  indicataa  a 
raplicata  or  apika  analyaia  raapactivaly. 


ROY  F.  WESTON  I«C. 

INORSANICS  DATA  SUMMARY  REPORT  02/20/90 


CLIENT:  USAmWV-HWAAP  WESTON  BATCH  #:  8908L524 

WORK  ORDER:  2281-08-02-0000 

REPORTING 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS  LIMIT 

-001 

T16SMW2  PRE  TEST 

NITRATED  ESTERS 

5  0  u 

UG  5.0 

-002 

neSM  WIPE  8L  PRIEST 

NITRATED  ESTERS 

5.0  u 

UG  5.0 

ROY  F.  WESTON  INC. 

INORGANICS  METHOD  BLANK  DATA  SUMMARY  PAGE  02/20/90 


CLIENT:  USATHAMA-HWAAP 

WORK  ORDER:  2281-08-02-0000 

WESTON 

BATCH  #; 

SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

BLANKIO 

89LNC012-MB1 

NITRATED  ESTERS 

2.5  u 

MG/L 

BLANK20 

89LNC0I2-MB2 

NITRATED  ESTERS 

2.5  u 

MG/L 

8908L52 

REPORT I 
LIMIT 

"  2 

2  ♦ 


ROY  F.  WtSTON  INC. 

INORGANICS  ACCURACY  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  #:  8908L524 

WORK  ORDER:  2281-08-02-0000 


SAMPLE 

SITE  ID 

ANALYTE 

SPIKED 

SAMPLE 

INITIAL 

RESULT 

SPIKED 

AMOUNT 

%RECOV 

BLANK! 0 

89LNC012-M81 

NITRATED  ESTERS 

10.1 

2.5  u 

10.0 

101 

SLANK20 

89LNC012-MB2 

NITRATED  ESTERS 

47.6 

2.5  u 

50.0 

95.2 

NITRATED  ESTERS 

48.3 

2.5  u 

50.0 

97.6 

ROY  F.  WESTON  ir.i. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/20/90 


CLIENT:  USATHAMA-  iWAA? 

WESTON  BATCH  #:  8908L5 

WORK  ORDER:  2281-08-02-0000 

SPIKEll 

SPIKE#2 

SAMPLE  SITE  ID 

ANALYTE 

r.RECOV 

%RECOV  rj)IFF 

BLANK20  89LNC0I2-M32 

NITRATED  ESTERS 

95.2 

97.6  2.5 

ROY  F.  WESTON  INC. 

INORGANICS  DATA  SUMMARY  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  I:  8909L595 

WORK  ORDER:  2281-08-02-0000 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

REPORTING 

LIMIT 

-019 

T16SMW1POST 

NITRATED  ESTERS 

5.0 

u 

UG 

5.0 

-020 

T16SM  FIELD  BLANK 

NITRATED  ESTERS 

5.0 

u 

UG 

5.0 

-021 

Tie  CHAMBER  WELL  W1 

NITRATED  ESTERS 

5.0 

u 

UG 

5.0 

-022 

Tie  CHAMBER  WELL  BLA 

NITRATED  ESTERS 

5,0 

u 

UG 

5.0 

! 


ROY  F.  WESTON  INC. 

INORGANICS  MnHOD  BLANK  DATA  SUMMARY  PAGE  02/20/S0 


CLIENT: 

USATHAMA-HWAAP 

WESTON  BATCH  #:  8909L59 

WORK  ORDER:  2281-08-02-0000 

REPORT I 

SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS  LIMIT 

BLANKIO 

89LNC012-MB1 

NITRATED  ESTERS 

2.5  u 

MG/L  2 

BLANK20 

89LNC012-MB2 

NITRATED  ESTERS 

2.5  u 

MG/L  2 

ROY  F.  WESTON  INC. 

INORGANICS  ACCURACY  REPORT  02/20/90 


CLIENT:  USATHAMA-HWAAP  WESTON  BATCH  #:  8909L595 

WORK  ORDER:  2281-08-02-0000 


SAMPLE 

SITE  ID 

ANALYTE 

SPIKED 

SAMPLE 

INITIAL 

RESULT 

SPIKED 

AMOUNT 

%RECOV 

BLANKIO 

8SLNC012-MB1 

NITRATED  ESTERS 

lu.l 

2.5 

u 

10.0 

101 

BLANK20 

89LNC012-MB2 

NITRATED  ESTERS 

47.6 

2.5 

u 

50.0 

95.2 

NITRATED  ESTERS 

2.5 

u 

50.0 

97.6 

ROY  F.  WESTON  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/20/90 


CLIENT:  USATKAMA-fiWAAP 

WESTON 

BATCH  #:  8909L5E 

WORK  ORDER:  2281-08-02-0000 

SPIKE-Yl 

SPIKE#2 

SAMPLE  SITE  ID 

ANALYTE 

r,RECOV 

rJlECOV 

XOIFF 

BLANK20  89LNC012-MB2 

NITRATED  ESTERS 

95.2 

:7.6 

2.5 

Jaljld90 
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KE6T0H  XHALYTICB  EXPLOSIVES  DATA  SOtiHARY 


aoY  r.  vsaTOM,  xaie. 

Lioavill*  La2>orator7 


CLISOT:  USATHAMA  -  HMAAP 
23nt  t:  8909L679  -  WIPES 
W.O.  «:  2281-0S-02 


SAMPLES  BSCSZVSD:  09-11-89 


Samples  have  been  prepared  and  analyzed  according  to  U.S.G.S. 
methodology  for  picric  acid. 

The  following  QA/QC  control  samples  have  been  analyzed  concurrently 
with  each  extraction  batch.  Abbreviations  noted  below  have  been 
used  in  the  data  summary. 


Abbr^viatioa 


PsicrAgUai 


3LX  «■  Reagent  blank  analyzed  to  provide  an  indication 
of  lab  conteusination  and  its*  effect  on 
reported  analytical  data. 

Szaples  (soil  or  water)  are  spiked  with  target  compounds  to  provide 
precision  and  accuracy  data. 


BS  « 


NOTE: 


NOTE: 


NOTE: 


Designates  sample  spiked  with  target  compounds 
at  lOx  detection  limit. 

Designates  sample  spiked  with  target  compound 
in  duplicate. 

Indicates  duplicate  analysis  of  a  sample. 

Not  spiked. 

Diluted  below  calibration  range. 

Indicates  elevated  detection  limit  due  to 
sample  interference. 

Not  reported. 

Spikes  have  been  reported  as  result  (% 
recovery) . 

Samples  have  been  analyzed  for  picric  acid  and 
results  converted  mathematically  to  ammonium 
picrate. 

Spike  recoveries  for  these  analysis  ranged  from 
18%  to  38%.  Reported  detection  limits  take 
these  low  recoveries  into  account. 


<  ■  Less  Than  and  >  »  Greater  Than 


Samples  Collected:  09-08-89 
Samples  Prepared:  09-13-89 
Samples  Analyzed:  09-29-89 


Carter  Nulton,  Ph.O. 

Vice  President/Laboratory  Manager 
Lionville  Analytical  Laboratory 
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SOT  T.  TSBTOS,  ZVC. 
LioBTill*  LalMratoxT 


CLZSST:  USATHAMA  •  HWAAP  SAXKJIW  SSCSXTBO:  09-11-89 

snr  «:  3909L679  -  WIPES 

W.O.  «:  2281-08-02 

ss?Mgr^i  mvMaTTTi 

Samples  have  been  prepared  and  analyzed  according  to  U.S.G.S. 
methodology  for  picric  acid. 

The  following  QA/QC  control  samples  have  been  analyzed  concurrently 
with  each  extractior.  batch.  Abbreviations  noted  below  have  been 
used  in  the  data  s^lnaary. 

aisfertTlitign  Ptacriptioa 

BLX  «  Reagent  blank  analyzed  to  provide  an  Indication 
of  lab  contamination  and  its*  effect  on 
reported  analytical  data. 


Samples  (soil  or  water)  are  spiked  with  target  compounds  to  provide 
precision  and  accuracy  data. 


aa  « 

B80  - 

D  « 
3SB  « 

DL  - 
a 

m  « 

NOTE: 

NOTE: 

NOTE: 


Designates  sample  spDced  with  target  eompotmds 
at  lOx  detection  limit. 

Designates  sample  spiked  with  target  compound 
in  duplicate. 

Indicates  duplicate  analysis  of  a  sample. 

Not  spiked. 

Diluted  below  calibration  range. 

Indicates  elevated  detection  limit  due  to 
sample  interference. 

Not  reported. 

Spikes  have  been  reported  as  result  (% 
recovery) . 

Samples  have  been  analyzed  for  picric  acid  and 
results  converted  mathematically  to  ammonium 
picrate. 

Spike  recoveries  for  these  analysis  ranged  from 
18%  to  38%.  Reported  detection  limits  take 
these  low  receverios  into  account. 

<  »  Less  Than  and  >  Greater  Than 


AmalTsls  Bummarr 


Samples  Collected:  09*08-89 
Samples  Prepared:  09-13-89 
Samples  Analyzed:  09-29-89 


Carter  Nulton,  Ph.D. 

Vice  President/Laboratory  Manager 
Lionvllle  Analytical  Laboratory 


Date 


WESTON  ANALYTICS 

EXPLOSIVES  IN  RINSATES  DATA  SUMMARY 
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aoT  j.  wunojt,  xse. 

LioaTlll*  L«bora«or7 


CLISST:  US.MHAMA  -  HWAAP 
anr  #:  8903L595  -  RINSATES 

¥.0.  #:  2281-08-02 


MSOfLSB  BBCSZVBD:  09-02-39 


Samples  have  been  prepared  and  analyzed  according  to  USATHAMA 
Method  LW02  modified  for  the  analysis  of  rinsates. 

The  follcving  QA/QC  control  samples  have  been  analyzed 
concurrently  with  each  extraction  batch.  Abbreviations  noted 
below  have  been  used  in  the  data  sumMxy. 

Abbreviation  Description 

BLX  »  Reagent  blank  analyzed  to  provide  an  indication 
cf  lab  contamination  and  its*  effect  on  reportad 
analytical  data. 

Samples  (soil  or  water)  are  spiked  with  target  compounds 
provide  precision  and  accuracy  data. 

B8  «■  Designates  sample  spiked  with  target  compound. 

B80  ■  Designates  sample  spiked  with  target  compound 

in  duplicate. 

D  *■  Indicates  duplicate  analysis  cf  a  sample. 

BS  ■>  Not  spiked. 

DL  •  Diluted  below  calibration  range. 

a  •  Indicates  alevated  detection  limit  due  to  sample 
interference. 

NR  ^  Not  reported. 


NOTE: 


NOTE: 


NOTE: 


Spikes  have  been  reported  as  result  {\ 
recovery) . 

Samples  have  been  analyzed  for  picric  acid  and 
results  convert!^  rachematically  to  amioniuB 
pictate. 

Spike  recoveries  for  these  analysis  ranged  from 
18%  to  29%.  Reported  detection  limits  take 
these  low  recoveries  into  account. 


<  •  Less  Than  and  >  «  Greater  Than 


Samples  Collected:  08-30-99 
Samples  Prepared:  09-06-89 
Samples  Analyzed:  09-29-89 

_ 

/  Carter  Nulton,  Ph.D. 

Vice  President/Laboratory  Manager 
/.j.onville  Analytical  Laboratory 
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Custody  Transfer  Record/Lab  Work  Request 


Transfer  Record/Lab 
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Custody  Transfer  Record/Lab  Work  Request 
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WESVOH  XJJALTfXICa  EiPLOBIVES  DATA  BUtlKAHY 


/■ 


A 


HESYOK  XKALYTIC8  EXPLOSIVES  D?.TX  SUMMARY 


7"' I 


let  7,  TSJ'Tca,  r:c. 
Lloavill^  XMLdoza'tor7 


CLi:rrs:  usathama  -  :i:^AAi> 

'Xn  i:  3303L304  -  :ji?ss 
7.J.  I;  2231-03  -02 


jaesmD;  09-20-33 


3<’*aplaa  have  been  praparad  and  analyzed  according  to  aSAULMlA 
:<atiiod  LW02 ,  Explosives  in  Soil,  aodi^iad  for  ti*o  analysis  of  wipe 
^aapl as • 

The  following  QA/QC  control  szusplas  have  bean  analyzad 
concurrantly  with  each  extraction  batch.  Abbreviations  notad 
below  have  been  used  in  the  data  suaaiary. 


hL2  - 


Sanpl es 
provide 


Ta  - 


210TS: 


Haagenr  blank  analyzed  to  provide  an  indication 
of  lab  contamination  and  its'  effect  on  reported 
analytical  data. 

(soil  or  water)  are  spiked  with  target  compounds  to 
precision  and  accuracy  data. 

Designates  sample  spiked  with  target  compound. 
Designates  sample  spiked  with  target  compound 
in  duplicate. 

Indicates  duplicate  analysis  of  a  sample. 

Not  spiked. 

Diluted  below  calibration  range. 

Indicates  elevated  detection  limit  due  to  sample 
intarfarsnee. 

Not  reported. 

Spikes  have  been  reported  as  result  (% 
recovery) . 


<  "  Lass  Than 
>  ■■  Greater  Than 


Samples  Collected:  09-18-S9 
Samples  Prepared:  09-22-69 
Samples  Analyzed:  09-22-69 


/  k-i _ 

0  carter  Nulton,  Ph.D. 

Vice  President/Laboratory  Manager 
Lionville  Analytical  Laboratory 


Date 
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:30T  r.  wtarom,  xae. 

LioBvill*  Laboratory 


cLiaar?  usathama  -  hwaap 

HJn  #:  8909Ld03  -  RINSATES 

7.0.  #:  2281-08-02 


SAXPLSt  aiCSZVlO:  09-20-89 


Saaplas  have  been  prepared  and  analyzed  according  to  USATHAHA 
Method  LW02,  Explosives  in  Soil,  aodified  for  the  analysis  of 
rinsates. 

The  following  QA/QC  control  saaples  have  been  analyzed 
concurrently  with  each  extraction  batch.  Abbreviations  noted 
below  have  been  used  in  the  data  suaaary. 


SLZ  «  Reagent  blank  analyzed  to  provide  an  indication 
of  lab  contaaination  and  its*  effect  on  reported 
analytical  data. 

Samples  (soil  or  water)  are  spiked  with  target  compounds  to 

provide  precision  red  accuracy  data. 

38  •  Oesignavus  sample  spiked  with  target  compound. 

380  «  Designatos  sample  spiked  with  taxrget  compound 

in  duplicate. 

O  *■  Indicates  duplicate  analysis  of  a  sample. 

78  *■  Not  spiked. 

OL  ■■  Diluted  below  calibration  range. 

a  *■  Indicates  elevated  detection  limit  due  to  sample 
interference. 

HR  «  Not  reported. 

HCTS:  Spikes  have  been  reported  as  result  (% 

recovery) . 


<  <■  Less  Than 
>  •  Greater  Than 


Samples  Collected:  09-18-89 
S2uaples  Prepared:  09-22-89 
Samples  Analyzed:  09-22-89 


J _ 

Caz^er  Nulton,  Ph.O. 

Vice  President/Laboratory  Manager 
Lionville  Analytical  Laboratory 
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JO?  y,  I3C. 

Llda7ill«  LAbontorj 


irwITTirf:  USATHAMA  -  K^-fAA?  JAa?L3S  2323X730:  09-20-89 

X^’-f  -4:  3909L303  -  SOIL 

'^.O,  4:  2231-08-02 

i32LC3rrs_-iaria?TT3 

Sjspl^as  havtt  bA«n  praparad  and  analyzed  according  to  USATHAMA 
Mathod  LW02,  Hxplosivas  in  Soil. 

Tha  following  QA/QC  control  sa^aplas  hava  been  analyzed 
concurrently  with  aacb  extraction  batch.  Abbreviations  noted 
below  have  been  used  in  the  data  simauiry.. 

Abbreviation  Sf>ggl3^1ga 

2L2  «  Reagent  blank  analyzed  to  provide  an  indication 
of  lab  contamination  and  its*  effect  on  reported 
analytical  data. 

Samples  (soil  or  water)  are  spikcKi  with  target  compounds  to 
provide  precision  and  accuracy  data. 

38  >  Designates  sample  spiked  with  target  compotind. 

DSD  <■  Designates  sample  spiked  with  target  compound 

in  duplicate. 

S  Indicates  duplicate  analysis  of  a  sample. 

:ia  >  Hot  spiked. 

DL  "  Diluted  below  calibration  range. 

G  •»  Indicates  elevated  detection  limit  due  to  sample 

interference . 

RSI  Not  reported. 

H’OTD:  Spikes  have  been  reported  as  result  (% 

racovery) . 

Data  Qualifiers 

<  «  Lass  Than 
>  •  Greater  Than 

:!aiiz2ii_i3aaiz2 

Samples  Collected:  09-18-89 
Samples  Prepared:  09-22-89 
Samples  Analyzed:  09-22-89 


U  Carter  Nultcn,  Ph.O. 

Vice  President/ laboratory  Manager 
Lionvills  Analytical  Laboratory 


Sate 
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7.  73JTC3I,  2z:g, 
Llcnvillj  ikijors'cary 


LL  Vi,  *>  w 


U3AT!IPvHA  -  liA'.iTHCHIIS  3.ia7L38  23CSXT3D;  09-22-39 

..277  i:  3909LaSl,  l^I'JSATSS 

J.O.  #;  2221-03-02 

Samples  have  been  prepared  and  analyzed  according  to  USATHAMA 
Hethod  L'<J02,  acdifiad  for  the  analysis  of  rinsates. 


The  following  QA/QC  control  samples  have  been  analyzed 
concurrently  with  each  extraction  batch.  Abbreviations  noted 
below  have  b<:en  used  in  the  data  summary. 


???grigti9a 


3LS  ■  Reagent  blank  analyzed  to  provide  an  indication 
of  lab  contamination  and  its*  effect  on  reported 
analytical  data. 


Samples  (soil  or  water)  are  spiked  with  target  compounds  to 

provide  precision  and  accuracy  data. 

3Q  m  Designates  sample  spiked  with  target  compound. 

33D  «  Designates  sample  spiked  with  target  compound 

in  duplicate. 

«  Indicates  duplicate  analysis  of  a  sample. 

.>'vi  «  Not  spiked. 

DL  <■  Diluted  below  calibration  range. 

Q  *>  Indicates  elevated  detection  limit  due  to  sample 
intarferenca. 

Na  -  Not  reported. 

NOTE:  Spikes  have  been  reported  as  result  (% 

recovery) . 


Pita  Qualifiers 

<  «  Less  Than  >  ■  Greater  Than 

Analysis  Sxtnaarr 

Samples  Collected:  09-20-89 
Samples  Prepared:  09-26-89 
Samples  Analyzed:  10-24-89 


Carter  Nulton,  Ph.D.*- 
Vice  President/Laboratory  Manager 
Lionville  Analytical  Laboratory 


Data 


.XT  I.  IX. 

uaiaoratory 


cirzjis  3xt\? 

:U^  3i301L32S-»l?«* 

i.o.  it  2231-03-02 


3:li?L23  aacsiTiDx  01-25-90 


jxaplas  hava  baan  praparad  and  analyaad  according  to  USATHAIIA 
:iathod  LW02,  ^iodliiad  for  tha  analyaia  of  vipa  saaplas. 

7ha  £ollo«rlnq  CA/QC  control  aasiplaa  hava  baan  anal3,n:ad 
concurrsntly  with  aach  axtraction  batch.  AJbbrawiations  notad 
balow  hava  baan  uaad  in  tha  data  suaaary. 

.Xfcjgrrg’iatifla  ^aacrlotioa 

J3LZ  •  Haagant  blank  analytad  to  pinsvida  an  indication 

of  lab  contaBa;.ation  and  its'  affaet  on  raportad 
analytical  data. 

Saaplas  (soil  or  watar)  ara  soikad  with  tarqat  coapounds  to 
provida  pracision  and  accuracy  data. 

SS  ■  Daaign&tas  saopla  spixad  with  targat  coototind. 

320  •  Oasiqnatas  saopla  apikad  with  targat  conpound 

in  duplicata. 

0  •  Indicatas  duplicata  analj'sis  of  a  saispla. 

‘IS  •  Hot  spikad. 

OL  •  Dilutad  balcw  calibration  ranga. 

S  •  Indicatas  alevatad  dataction  lioit  dua  to  saapla 

intarfaranca. 

«  Not  raportad. 

Spikas  hava  baan  raportad  as  rasult  (% 
rocovary) . 


<  •  Lass  Than 
>  •  Graatar  Than 


Saaplas  Collactadx  01-26-90 
Saaplas  Praparadx  01-30-90 
Saaplas  Analyzadt  01-30-90 


“7.  hU  U.  . . . 

Cartar  Nulton,  ?h.o. 

Vlca  Prasidant 

Lionvilla  Analytical  Laboratory 


.  'S. 

b,J,.T,,X 

3ata 


;as3  aacar/soi  01/25/90 


:.1CT  ?.  ■TSS5C3I,  UC. 

U^znrlll<a  Lammiary 

CLIJSTt  ■  SSEU?  ■lUPT.as  aSClTTSD*  01-25-90 

>*  3001L32S-3Oil 

-J.a.  #t  2231-03-02 

Ti?Lcsi^3aEaasg3 

.lassplds  havo  b«#n  prapar«d  and  analyzad  accordjjiq  to  JSA7HA3CA 
Ilattod  LW02,  2zploaIv«a  in  aoil. 

following  QA/QC  control  aasplas  h&v«  bean  analysad 
consxirrontly  vith  aach  extraction  batch.  Abbcaviations  noted 
b«lov  iiMvm  bean  uaad  in  the  data  auasaary. 

.^bbryriatioa  SSSSZiSi^ 

2LZ  «  Haaqant  blank  juialyxed  to  provide  an  indication 
of  lab  contamination  and  its'  affact  on  reported 
analytical  data. 

Samples  (soil  or  water)  are  spiked  with  target  cezBootuum  to 
provide  precision  and  accuracy  ^ta. 

S3  •  Designates  sample  spiked  with  target  eoapound. 

SSO  «  Designates  sample  spiked  with  ta-^gat  coopound 
in  uplicita. 

0  "  Incticatas  duplicate  analysis  of  a  sample. 

:is  •  Not  spiked. 

SL  "  Diluted  below  calibration  range. 

S  «  I.ndicatas  elevated  detection  limit  due  to  sample 

interference. 

NR  >■  Nat  reported. 

N0T2i  Spikes  liave  bean  reported  as  result  (% 
rscovary) . 

N0T2t  Soil  results  are  reported  in  a  dry  weight  basis. 

<  »  Less  Than  >  »  Greater  Than 

Anaivnals  Summary 

Samples  Collc^tedi  01-2S-90 
Samples  Rreparadt  01-30-90 
Samples  Analyzed!  01-30-90 

<1 

j  r  JizLkJ* 

/  Carter  Nulton,  ?h.D. 

Vice  President 

Lionvilla  Analytical  Laboratory 


Date 


2A3S  216C3IV50I 
cLrsaT  ID 


noy  7.  VtaaccQ,  Izte.  •  XmitanzorY 

2Z^  .voamcu.  sxsii  ?acxac2  ?cr 
7jArsAiA>aiau» 

01/25/'>0  LOT  }  r3C0UJ2S 

?SSP  «  CSiLaCTICH  IX^TXrV  .V<iU.I3I3 


'71 


713  a.Ay?x?3  aacnxD  oo2 


01/26/90 


?U3T  7.  TZ3TCV,  T^C. 

Lianvilla  Laboratory 

CLI2NT;  U3ATHAMAHWAAP 

3A:I7L23  3SC2IT3D:  7-16,13,27,  3-1,5,10,15,20,22,29,  9-2,11,20 
27^  i:  3907L03a,  059,154  39031,203,253,315,3  93,462,524,534,595 
39C9L595, 579,304 
7.0.  I;  2231-03-02 


IITCIGANIC  :nmA?r7y 

The  following  is  a  suaiaary  of  the  quality  control  results  and  a 

description  of  any  problems  encountered  during  the  analysis  of 

this  batch  of  samples: 

1.  All  sample  holding  times  as  required  by  40Cnil36  were  met 
for  water  samples.  Note:  Holding  times  for  soil  samples 
have  not  been  promulgatad  by  the  USEPA. 

2.  All  preparation  blanks  were  analyzed  below  the  required 
detection  limit. 

3.  All  calibration  verification  checks  were  within  the 
required  control  limits  of  90-100%.  Calibration 
verification  is  performed  using  independent  standards. 

4.  All  laboratory  control  standards  (blank  spikes)  were 
within  the  control  limits  of  80-120%. 

5.  The  methodology  used  to  analyzed  these  samples  for 
nitrocellulose  and  nitroglycerine  is  not  speific  enough  to 
resolve  these  compounds  as  separate  analytes.  The  data  have 
been  averaged  together  and  reported  as  nitrated  esters. 


-aick  R.  Tuschall,  Ph.D. 
^laboratory  Manager 
t^r^viiie  Analytical  Laboratory 


30Y  7.  TIZSTCH,  me. 

GLOSSARY  OF  T25MS  -  rJORGANIC  RSPORTS 


rATA  0UALI71ZRS 

U  -  Indicatas  that  the  paraaatar  was  not  datactad  at  or 
above  tha  raportad  liait.  The  associatad  numerical 
value  is  tha  janpla  detaction  liait. 

*  -  Indicataa  that  the  original  sample  rasult  is  graatar 

than  4x  tha  spika  amount  added.  Tha  USEPA-CLP  has 
datarminad  that  spiXa  results  on  samples  where  this 
occurs  may  be  unreliable  amd,  therefore,  the  control 
limits  are  not  applicable. 

ASBRSVimgKS 


MB 

.. 

Method  or  preparation  blank. 

MS 

.. 

Matrix  Spike. 

MSD 

.. 

Matrix  Spike  Duplicate. 

R2P 

- 

Sample  Replicate. 

LC 

- 

Indicates  a  method  LCS  or  Blank  Spike. 

NC 

- 

Not  calculable,  rasult  below  the  detection  limit. 

LASORATOay  CHRONOLOGY.  AND  HOLDTIMZ.  5SPQRT 


The  test  code  listed  indicates  tha  specific  analysis  or 
preparation  procedure  employed.  The  codes  may  be 
intsrprated  2is  follows: 


MAAW  - 
MAAS  - 
MieW  - 
MICS  « 

Metals  prep  test  for  AA  digestion,  water  zaatrix. 
Metals  prep  test  for  AA  digestion,  soil  matrix. 

Metals  prep  test  for  IC?  digestion,  water  matrix. 
Metals  prep  test  far  IC?  digestion,  soil  matrix. 

H**TO- 

This  type  of  code  Indicates  a  tctal  metal  analysis 
(eg.  MAGTO  indicates  an  analysis  for  total  silver). 

M**SO- 

This  ty3>e  of  code  indicates  a  soluble  metal  analysis, 
(eg.  MAGSO  indicates  an  analysis  for  soluble  silver) . 

M**EP- 

This  type  of  code  indicates  an  2PT0XICITY  metals 
analysis  (eg.  MAGZP  indicates  an  analysis  for  eptox 
silver) . 

I**TO- 

This  type  of  code  Indicates  a  non*setallic  total 
analysis.  There  is  also  a  complimentary  solxible 
analysis  for  each  of  these  codes  (eg.  ICNTO 

Indicates  an  analysis  for  total  cyanide) . 

A  suffix  of  -‘R  or  -S  following  these  codes  indicates  a 
replicate  or  spike  analysis  respectively. 


aOY  F.  WFSTCN  INC. 

INORGANICS  DATA  SUM.^ARY  REPORT  02/20/90 


CLIENT:  lJSATHA^^A-HWAAP 
iCAK  ORDER:  2231-03-02-0000 

WE3TCN 

BATCH 

39C9L579 

RE PORT I N( 

SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

-023 

T13SHW2  PRE  TEST 

NITRATED  ESTtP.S 

27.3 

UG 

20. ( 

-029 

T13SM  FIELD  3LANK 

NITRATED  ESTERS 

5.0  u 

UG 

5.C 

INORGANICS  METHOD  3LANK  DATA  SUMMARY  PAGE  C2/20/90 


CLIENT:  USATHAMA-HWAA.P 

NCRX  ORDER:  2281 -03-02-Q000 

WESTON 

BATCH  ? 

1 

f:  3909L579 

REPORTING 

sample  cite  id 

ANALYTE 

RESULT 

UNITS 

LIMIT 

3LANK10  39LNC012-MB1 

NITRATED  ESTERS 

2.5  "u 

MG/L 

2.5 

SLANK20  39LNC012-MB2 

nitrated  esters 

2.5  u 

MG/L 

2.5 

m  c 


,^0Y  f.  WE3TCN  INC. 

INORGANICS  ACCURACY  REPORT  02/20/90 


^  ’ 


HAMA-HWAAP 

2231-08-02-C0C0 


S.-NPLE  SITE  ID 


3LA.'iKiO  S9LNC012-M81 
6LA,\K:0  89LNC012-MB2 


ANALYTE 


NITRATED  ESTERS 
NITRATED  ESTERS 
NITRATED  ESTERS 


WESTON  3ATCN  i:  3909L57! 


SPi:<ED 

INITIAL 

SPIKED 

SAHPLE 

RESULT 

AMOUNT 

".RECr 

10.1 

2.5 

u 

10. 0 

lOi 

47.6 

2.5 

u 

50.0 

95. 

48.3 

2.5 

u 

50.0 

97. 

ROY  F.  WESTON  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/20/90 


CLIENT:  USATNAHA-HWAAP 
WORK  ORDER:  2231-08-02-0000 

SAMPLE  SITE  ID  ANALYTE 

3LAMK20  39LNC012-M8r  "  NITHATED  ESTERS 


WESTON  BATCH  # 

SPIKE#!  SPIKE#2 
r.RECCV  SRECOV  %OIFF 

mmmmmm  mmmmmm 

35.2  97.6  2.5 


V 


t 

'f 

•# 


3909L579 


] 

I 


P.CY  F.  'itSTCN  INC. 

INORGANICS  DATA  SUMMARY  REPORT  02/20/9Q 


CLIENT:  UEATHAMA-HWAAP 
WORK  ORDER:  2231-03-02-0000 


WESTON  BATCH  #:  3909L304 
REPORTING 


SAMPLE 

SITE  ID 

ANALYTE 

result 

UNITS 

LIMIT 

-001 

T13  SHW2 

NITRATED  ESTERS 

5  C 

u 

UG 

5.C 

-0C2 

TIB  SM  FIELD  BLANK 

NITRATED  ESTERS 

5.. 

u 

UG 

5.0 

-003 

T18  FLSH  CHMB  WA  W2 

NITRATED  ESTERS 

5.0 

u 

UG 

5.0 

-0C4 

T13  FLSH  CHMB  WA  BLN 

NITRATED  ESTERS 

S.O 

u 

UG 

5.0 

y 


aOY  F.  WtSTCN  INC. 

INORGANICS  METHOD  BLANK  DATA  SUMMARY  PAGE  02/20/90 


CLIENT:  USATHAHA-HWA.AP  WESTON  BATCH  #:  39091804 

WORK  ORDER:  2231-08-02-0000 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

REPORTING 

LIMIT 

at  ■  fli  8  a  s  a  a  s  1 

8LANK10 

39LNC014-MB1 

NITRATED  ESTERS 

2.5  u 

MG/L 

2.5 

BLANK20 

a9LNC0:4-MB2 

NITRATED  ESTERS 

2.5  u 

MG/L 

2.5 

V 


I.ICSGANICS  ACCURACY  REPORT  02/20/90 


ClIoNT;  U9ATHA:<A-H’JAAP 
A'C/K  ORDlR:  2231-0-3-Q2-00C0 

SAMPLE  SITE  ID  ANALYTE 


SPIXED 

SAMPLE 


YES'^CN  3ATCH  3S03L30 

I'lITIAL  SPIXED 
PE'XLT  AMCUNT  I^REC' 


3LANK10  39LTC014-M31  NITRATED  ESTERS 

SLANK20  O9LNC014-M82  NITRATED  ESTERS 

NITRATED  ESTERS 


10. 1 

2.S 

u 

:o.o 

101 

49.3 

2.5 

j 

30.0 

99 

43.9 

2.5 

u 

50.0 

97 

aOY  f.  westcn  i:jc. 

I.NORGANICS  DUPLICATE  SPIKE  REPORT  G2/20/90 


CLlEi^T:  USATHA'iA-HWAAP 

WESTON  BATCH  #:  3909L304 

'-CRK  ORDER;  22S1-08-02-0000 

SPIKE,#! 

SPIKE#2 

SA^-IPLE  SITE  ID 

ANALYTE 

%R£COV 

r.RECOV  %OIFF 

3LANK20  39LNC014-MB2 

NITRATED  ESTERS 

99.5 

97.7  1.3 

.OTSNDIX  G 

.’L'ULTnCAL  DATA  SUMMAHY  TA3L3S  TOR  STACK  T3ST  Pl’OGRAM 


> 


1311R2 


.^L?r7J:!DnG 


1390 

P^vi^ion:  Final 


Appendis  G  contains  data  collected  ixom  stack  testing  that  was  conducted 
during  T2,  T3,  and  T5.  Two  types  of  data  are  included.  The  arst  tj'pe  consists 
Oi  raw  operational  data  ircm  the  flash  chamber  iniec,  flash  chamber  ouc'.at, 
and  the  afterburner  outlet.  These  data  were  used  to  generate  Tables  3-6,  8-7, 
and  3-3  in  the  main  report.  The  following  information  is  inwiuded: 

•  Flash  chamber  inlet 

Test  data. 

Inputs  for  calculations. 

eSM  report  data  for  total  hydrocarbons. 

•  Flash  Chamber  Outlet  (sheet  1,  explosives  data) 

Test  data. 

Inputs  for  calculations. 

Laboratory  report  data  for  explosives. 

•  Flash  Chamber  Outlet  (sheet  2,  smokeless  powder  data) 

Test  data. 

Inputs  for  calculations. 

-  Smi^keless  powder  results  from  sample  tram. 

-  CEM  report  data  for  total  hydrocarbons. 

•  Afterburner  Outlet  (sheet  1,  explosives  data) 

-  1  est  data. 

-  Inputs  for  calculations. 

Laboratory  report  data  for  explosives. 

•  Afterburner  Outlet  (sheet  2,  smokeless  powder  and  particulate  data) 

Test  data. 

Inputs  for  calculations. 

Laboratory  report  data. 

*  Particulate  catch. 

Smokeless  powder  catch. 

-  CEM  report  data  for  NOx  and  total  hydrocarbons. 

The  second  t^e  of  data  consists  of  analytical  data  summaries  generated  by 
the  oflsite  laboratory  (WESTON  Analytics  Division,  Lionville,  Pennsylvania). 
The  analytical  data  summaries  provide  the  following  information: 

•  Inorganic  narrative  (explosives  narrative  presented,  where 
applicable). 

G-1 


1311P,2 


_'!,o  7-. jion;  -"rjii 


»  Gicdsary  of  terma. 

•  Inorganics  data  summary  report. 

•  Inorganics  quai'ty  -rsurance/quadity  control ^VQC)  report. 

•  Snplosives  narrtitive. 

•  Szpiosives  data  summary. 

T!ae  inorganic  narrative  is  generally  a  siimmarv  of  the  quality  control  results 
and  a  description  of  any  orobiems  encountered  dunng  tt;e  /analysis  oi  the 
samples.  The  glossary  ol  terms  defines  the  data  qualiners  used  in  the  report, 
abbreviations,  and  laboratory  chronology  and  holdtime  report  codes. 

The  inoiganics  data  3*immary  presents  the  actual  results  fA  the  analysis,  la 
addition,  the  lab  stunple  number,  site  ID,  anai3rce  tested,  and  che  reporting 
limit  are  provided. 

The  inorganics  QA/QC  repo.-t  includes  the  ai^ysis  of  a  method  blank, 
inorganics  accuracy  report,  amd  an  inorgamics  duplicate  spike  report. 


.311.H2 
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3TACSTSST2 
4CO'7/24HOUI{S 
liAW  OPERATIONAL  DATA 


131iH2 


!AWT:;CRftE  ?L«T 

:aw::.os)(E.  (EVACA 


fst  'jta 


:Ljn  "KjOer 

T2-1 

T2-2 

T2-3 

L,:catioo 

r 

USH  CIIAKBEB 

INLET 

:,ite 

07-25-39 

07-25-39 

07-26-39 

ri-^e  "^rlod 

0340-1315 

1720-2200 

0950-1400 

■-r^«r3tor 

..00 

wCO 

.:oo 

cDuts  Fcr  Calcs. 

'■q.  rt.  jelta  P 

0.  i'oi:o 

0.441590 

0  153260 

Celta  H 

o.;-.coo 

0.25000 

0.;5CC0 

Stack  tan».  (deq.F) 

x;o.;5 

311.37 

743.00 

tow.  (deq.f) 

ICO. 00 

97.  ;o 

99.30 

vtjluse  (act. ) 

164.255 

143.265 

125.522 

J.irranetrlc  Dress.  (In.llq) 

26.44 

26.44 

26.40 

.'nlijiw  ;!20  lac.  (mi ) 

75.00 

50.00 

25. CO 

Welcht  ctinqe  sll.  gel  (g) 

37.00 

39.00 

34.00 

k  CO? 

1.500 

1.500 

l.cOO 

V  Tc 

17.000 

17.000 

17.500 

Dpm  CO 

131.300 

175.100 

200.300 

k  1 

81.100 

31.100 

30.900 

Area  of  stack  (sq.ft.) 

1.77 

1.77 

1.77 

‘Sample  tiiee  (min. ) 

305.00 

280.00 

250.00 

Static  pressure  (1n.H20) 

0.06 

0.C6 

0.06 

Hoztie  dla.  (In.) 

NA 

MA 

MA 

Meter  box  cal . 

0.9991 

0.5991 

0.9991 

Cp  of  pitot  tube 

0.34 

0.34 

0.34 

Ccm  Report  Data 

Total  Hydrocarbon  PPH 

29.6 

39.3 

45.6 

:!AWr!CR«E  .vW 

rJiir:£2Kt.  MP/ACA 


T(»st  Djtl 

,'u:n  ninijer 

location 

Cjte 

li.-ne  period 
Cpjerator 


EXPtOSlVES  TtST 

T2-1  n-z  :2-3 

FLASH  CKAWER  WTLET 
7-'S-39  7-;5-39  7-25-39 

0320-1536  155iU2331  09<5.1414 

-CO/SK  2X/WS  2X/WS 


inputs  For  Calcs. 

So.  rt.  delta  P 
Celta  ii 

Stack  tewo.  (deq.F) 

>ter  taw.  (deq.F) 

Sofflple  voluw  (act.) 
ddrcmetrlc  press.  (in.Hqj 
Voluw  H20  liW.  (■!) 
iFeloht  cUnge  sll.  gel  (g) 
V  COZ 
%  J2 


CO  ppM 
t  H 

Area  of  stack  (sq.ft.) 
Sanole  time  (min.) 

Static  pressure  (in.H20) 
Kozzle  dia.  (In.) 

Meter  box  cal . 

Cp  of  pitot  tube 


Lafriratory  Report  Data.  Total  ug 
hrtX 


sox 

Tri nitrobenzene  (135  TN8) 
01  nitrobenzene  (1  3  OHS) 
Nitrobenzene 
Tetryl 

2  d  S  TrinitrotoliMl  (TNT) 

2  4  Ointtrotoluene  (2  4  OUT) 
2  6  Olnitrotoluene  (2  6  0»T) 


0.434755 

0.510594 

0.S066S1 

1.1C547 

l.i0764 

1.35625 

245.42 

4CS.39 

424.35 

105.74 

102.25 

106.54 

233.731 

324.032 

171.536 

25.44 

25.31 

25.40 

72.00 

116.00 

35.00 

5/.  00 

64.35 

37.00 

1.20C 

1.100 

l.iC-0 

16.200 

18.4C0 

13.200 

35.700 

92.309 

122..- CO 

32.500 

30.600 

50 .  poo 

1.77 

1.77 

1.77 

350.00 

445.00 

240.C0 

-0.44 

-0.56 

-0.54 

0.3QO 

0.300 

0.200 

1.C020 

1.0020 

1.0020 

0.34 

0.34 

0.34 

< 

3180.00  < 

3180.00 

4.18 

< 

2450.00  « 

2450.00  4 

2.45 

< 

5230.00  « 

5230.00  < 

S.23 

< 

1480.00  < 

1480.00 

4.46 

< 

1050.00  4 

lOSO.CO  4 

1,05 

< 

12500.00  < 

12500.00  4 

12.50 

70430.00 

39600.00 

93.50 

< 

1050. CO  < 

1050.00  4 

l.OS 

< 

1000.00  4 

1000.00  4 

i.qo 

^Mi'iOLxsi  \sr  -j^tiniT^ca  .’ujit 
.U»«  CA4E,  cVASA 


:j*t  Tata 

.:wn  ^atjw 
.  >c.it;cn 

:4t  j 

T‘  '<9  3«r4od 

Irput*  "or  Catci. 

^a.  rt.  itit*  P 

:;elta  H 

jtjcit  <deq.^) 

:'«c*r  tcep.  Coeg.f) 

Ti-nola  vclia*  (ict.) 
:ar!:a«etric  pr»M.  (in.Hg) 
voLumc  iop.  <aO 

'-«i  vht  cftno*  lil.  3*1  (9) 

%  C02 
X  02 
CO  :;pa 
X  3 

Aral  :f  stack  (sq.ft.) 
C^la  tipw  (a<n.} 

Ctstic  fjcaasur*  (in.HZO) 
Kozzla  dia.  (in.) 

^eter  box  cal. 

Cp  ai  pitot  tuba 

rHiioxaisst  powdar 

Total  liitrstad  Fsters,  ug 

Ccn  Report  Data 

Total  Hydrocarbon  PPM 


>ikT!ajUT£  TEST 


T2-i 

.■L.0M 

C:U)«E»  XTUT 

*3-3 

?-  j-59 

.3-  !9 

7- 36- -19 

13:>-SZ6 

1629-2331 

'.•945-1*44 

^OO/'JC 

X^-S 

0.  .4C.279 

0. 301335 

3.i?i>016 

i.;;a42 

1.^3774 

1.73563 

ZXj.  -.9 

303.76 

^.3  •  63 

11J.  -  8 

103.02 

114.74 

315. j69 

133...76 

■Ji.-W 

31.31 

36.40 

J2.C0 

1C9.C0 

32.30 

iS.:o 

66.00 

37.30 

1..00 

1.1  CO 

1.1C0 

16.200 

13.400 

18.300 

0A.7OO 

92.000 

122.700 

O2.0CO 

30. 500 

30.600 

\.r7 

1.77 

1.77 

ZiO.ZO 

420.00 

240.00 

-o.;o 

-0.57 

-0.57 

0.310 

0.310 

0.310 

1 .0020 

1.0020 

1.0020 

0.34 

3.34 

0.04 

3C003.5 

13601.49 

1591. M 

23.9 

28.9 

34.3 

tf 
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:!A«r«S«€  .’’fisW  ’m-’JUTICSt 
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.’ui  Tiaoer 
Ixatlofl 

Oita 

I'irie  '5erlod 
i\-<rator 

I.',jLts  For  Calcs. 

rt.  delta  P 
Oalta  H 

suck  t3aj.  (deq.F) 

.'•tar  taro.  (ceq.F) 

CiiWie  voliwe  (act.) 
Mrcuetrtc  press.  (tn.Hg) 
nliaie  H20  isp.  (ml) 

Waintit  chnge  sll.  gel  (g) 

V  CG2 
^  32 

CO 

’<  >1 

,5re«  of  Stack  (sq.ft.) 
Sample  t1a«  (aln.) 
static  pressure  (in.H20) 
Mnszle  dU.  (In.) 

-*9car  bo*  cal. 

C?  of  pitot  tube 

Laborstory  Retiort  Data.  Total  ug 

im 


ROX  « 

Trinitrobenzene  (13  5  THB) 

Oi nitrobenzene  (1  3  0N8) 
nitrobenzene  < 

Tetryi  < 

2  4  5  Trinitrotoluol  (TNT)  * 

2  4  Oinitrotoluene  (2  4  CUT)  « 

2  3  Oinitrotoluene  (2  6  OUT)  < 


t.T?lOSIVtS  TcST 


» 

-*<:•  i 

afTt 

'^m.7 

'3UR3IE.R  vruf 

■2-3 

7-?5~i9 

7-:5-o9 

7-2  )-39 

:3C3-1S37 

1540-2240 

0945-1444 

,-4/ at 

3ti/«S 

vJi/SX 

3.339896 

0.103104 

3.099647 

0.33191 

1.01125 

0.355208 

1725.33 

17S0.24 

1721.35 

112.41 

ie3.92 

114.34 

157.391 

224.444 

144.556 

25.44 

26.31 

25.40 

23O.C0 

320.20 

175.20 

43.30 

55.20 

31.20 

7.100 

5.500 

5.200 

9.300 

10.700 

11.500 

7.509 

6.200 

7. COO 

33.000 

82.300 

32.500 

17.10 

17.10 

17.10 

340.00 

360.00 

240.00 

-0.10 

-0.10 

-0.10 

0.760 

0.300 

0.300 

0.9953 

0.9953 

0.3953 

0.34 

0.34 

0.34 

12.52 

2,16  < 

1.27 

0.38  < 

0.98 

2.92 

5.90  < 

2.09  < 

2.09 

O.aO 

0.24 

0.37 

0.42  < 

0.42  « 

0.42 

5.00  •« 

5.00  < 

5.00 

1.92  < 

1.92  < 

1.92 

0.42  •« 

0.42  < 

0.42 

0.40  < 

0.40  < 

0.40 

vstr  'jmjkitscm  "Lwr 
y«T xa«,  ovMM 


Ti*t  3«t^ 


J«CEUa  ««)£»  MC  ?«TiaiUTS  TcST 


:ur.  .-laMr 

72-1 

72-2 

T2- 1 

Ijcatf on 

aft: 

R8URMER  OLTUT 

7-2S-A9 

7-2S-J9 

7- 26-59 

1  {.«  -oariod 

0410- i:37 

1640-2340 

0945-1414 

I'pa.-itor 

.x/sr 

.x/ws/ac 

.H/US 

t«  for  Calcs. 

"a.  rt.  ^Ita  ? 

0.099753 

0.101708 

0.104104 

C-Ul  H 

1...3U7 

1.52653 

MS453 

Srsck  tasp.  (dag.f) 

!6b3./3 

17t3.)7 

1619.21 

i4«tur  ;eHp.  (deq.f) 

1 '09.00 

105. Ji 

110.23 

Ja,«U  volusa  (act.) 

215. 

256.203 

151.315 

3at-c«etric  prsst.  (in.Xg) 

26.04 

26.11 

26.40 

Voluw  HcO  iao.  (al) 

339.00 

340.20 

198.00 

Uoiant  ding*  til.  gal  (a) 

SO. 00 

56.00 

35.20 

S  C02 

7.:o 

6.50 

6. Cl 

S  02 

9.00 

10.20 

11.50 

PM  CO 

7.50 

6.20 

7.20 

X  :< 

33. CO 

12.jn 

32.50 

Area  of  stack  (sq.ft.) 

17.10 

17.10 

17.10 

Sa^le  tiaw  (ain. ) 

340.00 

360.00 

240. CO 

Static  pressure  (in.HZO) 

-Q.;o 

-0.10 

-0.10 

Mozzle  die.  (in.) 

0.160 

0.360 

0.310 

Meter  box  cal. 

1.0030 

1.003C 

1.0030 

Cp  jf  pitot  tuba 

0.14 

0.34 

0.34 

ratory  Report  Data 

front  Saif  acetone,  g. 

0.0U49 

0.0018 

0.0024 

Filter  cateti,  g. 

0.C02S 

0.0018 

0.0020 

Total  particulate  catch, g. 

0.0074 

0.0036 

O.OOU 

okeleaa  powder 

Mitrated  Esters 

<  1805  < 

1660  < 

ia7 

Report  Data 

SOx  PPM 

58.9 

54.6 

54.8 

Total  Hydrocarbon  PPP 

0.2 

0.0 

0.3 

P-a’7i3ioa: 


STAGS  TEST  3 
'hJO’TVSSHCUHS 
EAlfy  0PS3ATI0NAL  DATA 


1311B2 


■AMT.'CSSE  PL'JIT 

.:-iwr:.CiW.  ivjaha 


1c't  iTata 


,'iun  'ijnw 

T3-1 

n.2 

n-3 

Uc.itfcn 

■USH  CilAWER 

ISLET 

Cate 

OT-IT-.TO  ' 

07-i;-;9 

07-t3-.29 

Tl ;«  period 

0450- nc6 

1449-1500 

1440-21'H) 

Ccerator 

.iOO 

..00 

hiwjts  'op  Calcs. 

Sq.  rt.  Jelta  P 

0.439500 

0.529150 

0.524400 

Celta  H 

l.OCOOO 

0.72000 

0.7CCC0 

■jtack  teiap.  (deq.F) 

1123.00 

1023.50 

935.00 

:-!3t;r  tauj.  (Jeq.F) 

110.00 

ICO. CO 

103.00 

Sainple  voltwe  (act.) 

223.  HI 

127.321 

190.399 

Barcwtric  press.  (In.llq) 

26.43 

25.94 

25.97 

Volu*  H20  imp.  (ml) 

115.00 

50.00 

£0.00 

'■(elr;nt  chnge  sll.  gel  (g) 

20.00 

23.00 

47. CO 

k  C02 

2.400 

2.200 

1.300 

\  02 

15.200 

16.200 

i6.;co 

ppm  CO 

9.200 

55.200 

113.300 

ai.oOO 

31.200 

81.500 

Area  of  stack  (so. ft.) 

1.77 

1.77 

1.77 

Sample  time  (m<n.) 

436.00 

251. OP 

380. CO 

Static  oressure  (ln.H20) 

0.06 

0.06 

0.06 

Jlozz'e  dia.  (In.) 

NA 

NA 

NA 

Meter  box  cal . 

0.9991 

0.9991 

0.9991 

Cp  of  oitot  tube 

0.34 

0.34 

0.34 

Cem  Report  Pita 

Total  Hydrocarbon  PPM 

49.0 

33.1 

38.2 

,yB«  ijflwiiTiow 

.iAWnm'SE.  a£¥.«3A 


■•St  3atd 
^ta; 

location 

i’ata 

T! ae  period 
Operator 

Inputs  For  Calcs, 
iq.  rt.  Jdta  P 
Ceita  H 

StJuk  taw.  (deg.F) 

,-<et3r  tew.  (deq.f) 

S..t33is  veils*  (act.) 
iarraietric  pitss.  (in.Hg) 

Volu*  H20  iap.  (ml) 

'lel'iht  chnge  sil.  gel  (g) 

¥  C02 
¥  .32 
?Pf1  CO 
^  ii 

Area  of  stack  (sq.ft.) 

'iaiifflle  Use  (min.) 

Static  pressure  (1n.H20) 

,'iOTile  dia.  (In.) 

;i€ter  box  cal . 

Cp  of  p*tot  tube 

laboratory  Report  Date.  Total  ug 

;i«x  < 

RflX  < 

Trlnltrobentene  (13  5  TUB)  < 
Olnltrobeiuene  (1  3  DN8)  < 
Mitrobenaene  < 

Tetryl  '  < 

246  Trinitrotoluol  (TNT) 

2  4  Dinitrotoluene  (2  4  ONT)  < 
2  5  Dinitrotoluene  (2  8  ONT)  « 


Z.TPL0SIVE3  TEST 

T3>1  13-2  T3-3 

FLASH  C;5Af»£R  OUTLET 


7-17-:<9 

7-l7-^i9 

7- 13-19 

0445-1225 

1439-2221 

1433-2134 

COO/MS 

JX/SX 

JM/WS 

0.461110 

0.442933 

0.5J2224 

1.C32S9 

0.32750 

1.20229 

440.22 

510.21 

512.59 

26.24 

113.48 

111.32 

229.737 

146.367 

243.27? 

25.-8 

25.34 

25.37 

ICO.’O 

74.00 

124.00 

53.20 

31.00 

49.00 

1.400 

1.300 

I.ICO 

17.200 

17.300 

17.300 

19.000 

100.400 

169.000 

31.400 

31.200 

81.300 

1.77 

1.77 

1,77 

360.00 

240.00 

360.00 

-0.48 

-0.48 

-0.56 

0.200 

0.200 

0.300 

1.0020 

1.0C20 

1.0020 

0.34 

0.34 

0.84 

3180.00  < 

31.30  < 

12,70 

2450.00  < 

24.50  < 

9.80 

5230.UO  < 

52.30 

21.70 

1480  00  < 

14.30  < 

5.90 

1050.00  < 

10.50 

22.00 

12500.00  < 

125.00  < 

50.03 

89200.00 

64.20 

171.00 

1050.00  < 

10.50  < 

4.20 

1000.00  < 

10.00  < 

4.00 

XHi£,  ..tVAJA 


Ti*t  .'Uiiaa^r;  '':sT 


:ui  .  ijacvr 

D-l 

> 

73-3 

jn 

.-UUH 

CIIAKSE*  CUTUT 

Ui9 

7-17-:') 

7-  <  7-  -9 

7- '3- 19 

r.  »  ;:«r<ocl 

•iU5-!223 

1U1-2221 

1v34-2124 

^ritor 

,oc/ys 

-x/a 

.X/US 

!rpu-£*  For  Cilca. 

;q.  ct.  sjlti  ? 

3.A;iM3 

0.442826 

0.460654 

:*i*»  ;) 

1  .a:j24 

1.23292 

1.223r 

:t::cx  tan.  (citfl.r) 

4A0.:9 

22?. 25 

473.24 

tawp.  (a«g,r) 

103. ..7 

119.0) 

113.28 

v.-tluPN  (Mt.) 

;4Q.;i3 

156.63C 

240. 4o6 

J«rca«>'ric  proM.  (fn.rlq) 

26.43 

;:5.:'4 

25.;'7 

Vol'.w  /IZO  'ao.  <al) 

107.20 

7i.20 

123.00 

'.’ei  ,nt  chno«  sU.  g*l  (a) 

40.20 

33.20 

46.20 

1-C2 

1.4C0 

i.:co 

1.120 

S 

17.200 

17.2C0 

17.iC0 

,’rN  CO 

19.200 

ioo.4on 

169.200 

%  % 

31.4C0 

31.200 

31.300 

Area  of  atack  (sq.ft.) 

1.77 

1.77 

1.77 

Saopla  tiaa  (ain.) 

370.00 

240.01 

360.00 

Static  ^'Ttsaura  (in.HZn) 

-0.43 

-0.20 

-0.32 

:iozz-.a  dia.  (in.) 

0.310 

0.310 

0.310 

Natar  box  ca(. 

1.C020 

1.2020 

1  0020 

Cp  of  pitot  tuba 

0.34 

0.34 

0.34 

Ssnkalaaa  powdar 

kitrated  Ettart 

35692.58 

3099.38 

7703.13 

Caai  Report  Oata 

Total  Hydrocarbon  PPM 

33.9 

27.8 

27.9 

iUHTf^ORNE  WHY  ?LW 

:iAtn^iiCiW£.  ^\i;43A 


iun  nuaber 
Location 
•'Its 

Tioa  varied 
Operator 

Inputs  For  Calcs, 

Sq.  rt.  ielta  P 
!>ii:a  H 

Scacx  ttsiB.  (deq.F) 

.■*«t3r  taro,  (aeq.f) 

S<abir  voiune  (act.) 

Oarcnetrlc  press.  (in.Hg) 

Volon*  H20  iisp.  (ml) 

WeH'tit  chnge  si),  gel  (g) 

K  C02 

rrri  w* 

H  ii 

Area  of  stad-  (sq.ft.) 
iample  time  (min.) 

Static  pressure  (in.H20) 

Nozzie  dia.  (in, ) 
fletfr  box  cal. 

Cp  of  pitot  tube 

Laboratory  Report  Data,  Total  ug 

HfiX 

RDX 

Tri nitrobenzene  (135  THB)  < 
Oi nitrobenzene  (1  3  ONB) 
.Sitrebenzene  < 

Tetryl  < 

2  4  6  Trinitrotoluol  (TNT)  < 
2  4  OInitrotoluene  (2  4  OHT)  « 
2  5  OInitrotoluene  (2  6  ONT)  < 


CXPLQSIVES  T^ST 


T3-1 

T3-2 

T3-3 

.iniilBUaNER  OUTLn 

7-17-.S9 

7-17-39 

7-13-39 

0445-1225 

1440-2221 

1433-2154 

-N/MS 

Ji/£K 

vH/WS 

0.090423 

0. 084823 

0.096900 

3.30397 

0.54542 

0.72431 

1313.47 

1302.19 

1306.50 

L’3.33 

116.21 

113.50 

174.136 

112.964 

191.591 

25.  J8 

25.34 

25.37 

275.00 

135.00 

310.00 

42.00 

25.00 

43.C0 

6.500 

5.7C0 

6.200 

10.3C0 

ll.COO 

11.200 

4.900 

l.OCO 

5.500 

33.200 

82.500 

32.500 

17.10 

17.10 

17.10 

360.00 

240.00 

360.00 

-0.10 

-0.10 

-0.10 

0.760 

0.760 

0.760 

0.9953 

0.S953 

0.9953 

0.34 

0.34 

0.34 

1.27  < 

1.27  « 

1.2/ 

3.81 

3.32 

2.80 

2.09 

3.46 

2.78 

S.SO 

8.40 

5.17 

0.42 

20.20  < 

0.42 

5.00  < 

5.00  < 

5.00 

1.92  < 

1.92  « 

1.92 

0.42  < 

0,42  « 

0.42 

0.40  < 

0.40  < 

0.40 

Mia:<caNE  ^ 

;^T.CSlMi.  *£V*OA 


iMt  5ati 

’UTlCUarE  TEST 

!;n  ixamar 

T3-I 

"5-2 

T3-3 

'..MMticn 

incjauaKE*  cutlet 

Jaci 

7-l7-!9 

7-  1 7-  )9 

7-’3-'!9 

7:-^  :ar<aj 

JUS- 1224 

1440-2221 

1424-2124 

Cparalcw 

,IA/VS 

.M/OX 

.M/US 

Incxitt  Far  Calcs. 

7q.  rt.  oslts  ? 

0.J73102 

0.034311 

0.037440 

Delta 

0.J3597 

1.07917 

1.12131 

Dt^x  Caap.  (day.F) 

i7i7.::9 

13C0.2S 

1739.20 

ietsr  ta«p. 

;?.;q 

113.41 

114.58 

Daraols  voluaa  (act.) 

,91.53A 

142.223 

221.774 

iaroBwtric  press.  (fn.Hg) 

:4.ia 

::s.P4 

25.97 

''oluM  :i20  tap.  (al) 

223.20 

252.20 

376.00 

'ieipnt  cPnr,e  ill.  g«l  (g) 

40.20 

31.20 

44.00 

S  C02 

6.500 

4.700 

4.200 

S  32 

10.200 

11.000 

11.200 

?PH  CO 

4.700 

1.3CO 

6.c2)0 

X  A 

33.200 

32.300 

32.400 

Ares  of  stack  (sq.ft.) 

17.10 

17.10 

17.10 

Canpls  tlaM  (ain.) 

340.00 

240.00 

340.00 

static  pressure  ({n.H20) 

-0.09 

-0.10 

-0.10 

Aozzla  die.  (in.) 

0.240 

0.240 

0.340 

>i«ttr  box  cal. 

1.0030 

1.0030 

1.C030 

Cp  of  pitot  tite 

0.24 

0.34 

0.34 

Laboratory  ileport  Oats 

Front  half  acetone,  g. 

0.0009 

0.0030 

0.0033 

Filter  catch,  g. 

0.0016 

0.C019 

0.0024 

(otal  particulate  catch, g. 

O.COZS 

0.0049 

0.0057 

Smoxalasa  powder 

hitratad  Eaters 

3184.97 

2237.525 

5774.47 

Caa  Saport  Data 

MOx  PPM 

5S.4 

43.8 

47.4 

Total  Hydrocarbon  PPM 

0.1 

0.3 

0.1 

ijixlj  ?i.3S0 
P-^risioa:  i^ai 


STACSTSSTS 
5GO‘?/24HOUBS 
HAW  0PS2ATI0NAL  DATA 


tSMY  v4<.T»IT:Cf(  ?‘J^r 
;EV/%CA 


.\n  ’uwsr 

T5-1 

^5-3 

Location 

rL':.-iC:!Ar^ER 

MLET 

Data 

07-29-39 

07-29-39 

07-30-39 

Tir,*  p«r(od 

1017-1320 

1SC0-2S0O 

1220- ;5:a 

„'j>erjtor 

wCO 

..CO 

-DO 

lawts  For  Calcs. 

Fq.  •*  oelta  f* 

0. J2A250 

0.  W9900 

0.43'390 

1^0  i  f-  ;  ,' 

0.75000 

o.;soco 

o.iscno 

5tac,^  :- -fi.  (doq.F) 

373.20 

1035.20 

397.50 

;-!"tar  to'-a.  (deg.f) 

oa.jo 

92.20 

101.50 

CiOTle  voluue  (act.) 

133.074 

143.763 

120.243 

Sarawiric  press.  (in.Hq) 

36. Tl 

25.41 

25.23 

VohflK  n23  imp.  (ml ) 

SC.  00 

55.20 

44.20 

veiniit  cnnae  sit.  nel  (j) 

34.00 

33.20 

23. CO 

*■  |•;^2 

l.oO 

2.29 

2.20 

■;  t2 

17.  ;o 

16.50 

16.70 

cpm  CO 

126.C0 

261.20 

2C6.:0 

V  d 

31. CO 

81.20 

81.20 

Area  of  stack  (sq.ft.) 

1.77 

1.77 

1.77 

Sarnie  Miw  (mtn.) 

373.00 

3C0.C0 

240.00 

Statv  prjssure  (ln.H20) 

0.05 

j.CS 

0.05 

llottU'  II);;.  (In.) 

NA 

HA 

HA 

r‘et!:r  box  cal. 

0.S991 

0.S991 

0.9991 

Cp  of  ptvct  tube 

0.34 

0.34 

0.34 

Cpib  Report  Cats 

Total  Hydrocarbon  PPM 

32.2 

50  8 

45.8 

UWT'JORHE  UW  vmjHITICII  ?Uy«T 
'Ai^riiORSE,  ‘lEVACA 


T.'ct  3ati 
a-* 

-'ue 

period 

;per3tor 

input:;  For  Calcs. 

Cq.  rt.  qelta  ? 

Crlta  H 

'itjck  tswc.  (detl.FJ 
Vstar  tsBO.  (qeq.r) 

S.wole  voliwe  (act.) 
3^rc!T«tric  press.  (In.Hq) 
Voluw  H20  imo.  (ml) 
wei-^nt  chn^e  s(l.  gel  (g) 

\  C02 
\  02 
PPM  CO 

■■Area  o'  stack  (sq.ft.) 

Sample  time  (mlii. ) 

Static  pressure  (in.H20) 
Xoccie  dia.  (In. ) 
f*eter  bo*  cal. 

Cp  of  pitot  i.ube 

Laboratory  Report  Data.  Total  ug 

H»« 

ROX 

Tr1n'tP0ben:en«  (135  TNB) 
01 nitrobenzene  (1  3  ONO) 

N1  trobenzetae 
Tetryl 

246  Trinitrotoluol  (THT) 

’  4  Oinitroteluene  (2  4  OMT) 
2  6  Oirtitrotoluene  (2  6  DHT) 


FXPLCSIVtS  TEST 

T5-1  :r-2  T5-3 

FUSH  CilAZBSS  0UT>.£T 


'-■g-oO  7-30-39 

CCSi-l'CO  I32:-0'.29  1221-1719 


RS/SJC 

2X/'iS 

0.  ’’ocas 

0.523697 

0.502566 

i. 

1.37347 

l.CCOOO 

is. 35 

479.34 

521.23 

;Cn..:3 

39.23 

103.20 

25-:.  ;i2 

256.323 

161.325 

:-.n 

25.41 

25.37 

oo.co 

73.00 

50.00 

J3.00 

66.00 

34.00 

1.203 

1.500 

1.500 

13.100 

17.400 

17.500 

IC6.000 

171. 2C0 

188.500 

60.; CO 

31.000 

30.300 

1.77 

1.77 

1.77 

390.00 

260. CO 

240.00 

-0.49 

-0.53 

-0.57 

0.200 

0.200 

0.200 

1.0020 

1.0020 

1.0020 

0.34 

0.34 

0.34 

< 

2280.00  < 

127.00  < 

12.. '0 

< 

1840.00  < 

98.00  « 

9.30 

< 

3920.00  < 

209.00  < 

20.90 

< 

1110.00  < 

59.00  < 

5.90 

< 

788.00  < 

42.00  < 

4.20 

< 

9380.00  < 

500.00  s 

50.00 

76800.00 

677.00 

134.00 

< 

780.00  < 

42.00  < 

4.20 

< 

750.00  < 

40.00  < 

4.00 

nai 


JOtT  3»SJ(!r*3M 

<’Ufrr 

:  JL\^\ 

'*«t  }»'• 

za-tm  1ST 

;Ln  luaar 

T5-1 

■3-2 

T5-3 

Lucatton 

■LASk  : 

lUMSFI  3UTL£1 

3«t» 

7-:9-  '9 

7- .9-^9 

7-!0-A9 

1 

T ' m  3«r<od 

?;55-i7::o 

•324-1129 

1221-1719 

1 

i 

.■o^rstor 

X'4S 

Inputs  tor  Cslcs. 

iq.  ,-t.  Jslti  ? 

3.  .55345 

0.233233 

0.304631 

:«(;■  H 

1.^i:5a 

1..C242 

l..,4229 

i 

itack  taao.  (cleg.r) 

:t9.:6 

4.7.i7 

519.33 

(star  ls*p. 

114.  ^ 

107.35 

116.51 

.X«K>i«  V’DlLM  (act.) 

273.342 

24/.514 

172.269 

3«m<«»tric  crass.  (in.Hg) 

26.41 

26.41 

26.27 

VoluH  320  lap.  (al) 

77,30 

?7.:o 

42.20 

'.Si^nt  dinga  sU.  gal  (Si 

4«.30 

32.30 

34.20 

X  CI32 

i.;cio 

1..:.00 

l.oOO 

X  32 

13.100 

17.-00 

17.500 

?P*4  05 

1C6..00 

171.200 

168.500 

X 

30.700 

31.. '00 

70.900 

Area  of  stack  (sq.ft.) 

1.77 

1.77 

1.77 

Saapls  tias  (afn.) 

J90.30 

260.00 

240.00 

jtatic  prtssura  (1n.H20) 

-0.20 

-0.57 

-0.58 

Vozzls  dia.  (in.) 

0.210 

o.tio 

0.310 

;<atar  box  cal. 

1.C020 

1.2020 

1.0C20 

Cp  of  pitot  tuoa 

0.34 

0.34 

0.34 

Mitratad  Eatars 

23326.00 

1041.31 

4389.53 

Caa  Report  Data 

lotal  Hydroearbon  PPM 

25.0 

34.7 

30.5 

* 


k 


i 


lAlfrmHE  ■■RMY  m.1IITI0ll  PLAHT 
awf.<KL<E.  ‘EVADA 

T-sst  Oats 

c.XOLOSI  i'ES  TEST 

.■iun  r?u«c>er 

T5-I 

IS-2 

T5-3 

Location 

Arr-RBURRER  OUTLET 

Cats 

7-29-39 

7-29-39 

7-j0-39 

TL*  oeritjd 

0955-1720 

1824-0129 

1221-1718 

'per 5 tor 

J1/WS 

J1/SX 

Inputs  Fcp  Calcs. 

3q.  rt.  aelta  P 

0.359307 

0.IC079O 

0.096153 

i>!ta  H 

0.C6603 

1.00944 

0.327500 

Ctack  tan).  (deq.FJ 

:a?2.26 

1703.71 

1713.36 

Iler=r  teno.  {deq.f) 

117.04 

103.44 

119.55 

Sonole  voluw  (act.) 

239.435 

219.521 

142.ii85 

3arm*tric  press.  (tn.Hq) 

26.41 

26.41 

25.37 

Volune  H20  lap.  (ml) 

358.00 

301.00 

ISO. 00 

Helqht  chnge  si  I.  gel  (g) 

\  Cfl2 

46.50 

63.00 

36.00 

8.300 

6.2CO 

6. IDO 

\  02 

10.300 

ll.CGO 

11.200 

PPM  CO 

6.200 

5.200 

5.300 

\  fl 

33.100 

82.300 

32.700 

Pi'ea  of  stack  (sq.ft.) 

17.10 

17.10 

17.10 

Saaple  time  (min.) 

Static  pressure  (tn.H20) 

390.00 

360.00 

240.00 

-0.10 

-0.10 

-0.10 

Hozzle  dla.  (In.) 

0.300 

0.300 

0.000 

i-ieter  box  cal. 

0.3953 

0.3953 

0.9953 

Cp  of  pitot  tube 

Laboratory  Report  Data,  Total  uq 

0.34 

0.34 

0.34 

KMX 

12.70 

1.47  < 

1.27 

ROX 

2.75 

2.57 

2.34 

Trinitrobenzene  (13  5  TNB) 

<  2.09 

2.19 

7.62 

Olnltrobenzene  (1  3  ONB) 

2.63 

7.60 

1.90 

HI trobenzene 

<  0.42  • 

1.56 

1.91 

Tetryl 

«  5.00  < 

5.00  < 

5.00 

2  4  6  Trinitrotoluol  (TRT) 

«  1.92  < 

1.92  « 

1.92 

2  4  Oinitrotoluene  (2  4  OUT) 

<  0.42  < 

0.42  « 

0.42 

2  6  Oinitrotoluene  (2  6  ONT) 

<  0.40  < 

0.40  < 

0.40 

-i-siue  ,u»r  .»uiiT”M  injurr 

JU.iX2)X,  .EVACA 


T^c  ^4ta 

llTUTro 

PMT:CLXii~S  Ti 

lui 

73-1 

•<-2 

.  ;5-. 

L  wC2  c  ii  cn 

.IFTERSUSiiE*  •XJTLrr 

7-:?- 39 

7- .-9- <9 

7-;0-=39 

T  i  ta  -^rlod 

7?55-i7::o 

1824-0129 

1221-1713 

.M/vs 

■M/CK 

-M/US 

Irputi  .'or  Calei. 

-fl.  rt.  :»U*  P 

0.C9S275 

0.107730 

0.101734 

D.?U«  .i 

1.3SC54 

1.25558 

t:iet  tMo.  (dtg.P) 

loS»7.56 

1712. -4 

1719., >4 

:(4t*r  ta«D.  <dofl./) 

111.;/ 

102.35 

111.59 

C  iCMl#  VOllJM  (»ct.) 

;43.;ia 

242.749 

154. 5;o 

jjr'Witnc  ore*t.  (In. Ha) 

:4.4i 

24.41 

-.6.27 

ViiiiM  HcO  lip.  (al) 

314. JO 

339. JO 

204 . JO 

->et  clli>a«  *il.  a«l  <g) 

S3. JO 

59.00 

32.00 

i  oa 

6.iJi 

4.20 

4.':3 

\  a2 

10.20 

11.00 

11.20 

?>»:<  na 

4.50 

5.40 

4.50 

X  H 

S3. 10 

32.30 

82.70 

A-e«  of  ftick  (sq.ft.) 

17.10 

17.10 

17.10 

Heiut*  tia*  («in.) 

390.00 

340.00 

240. JO 

dratic  presturt  (<n.H20) 

-0.10 

-0.10 

•0.10 

dia.  (in.) 

0.310 

o.aio 

0.310 

^'•tcr  box  cal. 

1.0030 

1.0030 

1.0030 

Cb  of  pitot  tuba 

0.34 

0.34 

0.34 

..•^boratory  Report  Data 

Front  iialf  acetone,  g. 

0.C029 

0.0012 

0.0000 

fitrar  eaten,  g. 

0.C01S 

o.coos 

o.ccoo 

Total  oarticulata  catch, g. 

O.QOU 

0.0017 

o.ccoo 

Mitratad  Eatara 

1347.5  -< 

2S75 

<  1413 

Cdia  Report  Data 

HQx  PPM 

57.3 

a.7 

51.7 

Totnl  Hydroearbon  PPM 

0.4 

0.3 

0.4 

■Jtd'j  1090 
il3'7ij£ioa;  ?mad 


3TACS:TSST2 
400-F/24HOUKS 
AMALTHCAL  DATA  SDMMABT 


-10 Y  7.  irSDTCH,  1:1c. 
Li^nvillj  Labormtor? 


CLIZNT:  USATHAMAHWAAP 

SAilPLZS  llECZrrZD:  7-19,  20,  8-1 
y^.U:  3907L050,073,133,  137 

3903L202 

W.O.*:  :.231-03-02 


Th3  following  is  a  sunaary  of  the  quality  control  results  and  a 
description  of  any  proalams  encountered  during  the  analysis  of 
this  batch  of  samples: 


1.  All  sample  holding  times  as  required  by  40CFR126  were  met 
for  water  samples.  Note:  Holding  times  for  soil  samples 
have  not  been  promulgated  by  the  USEPA. 


2.  All  preparation  blanks  were  analyzed  below  the  required 
detection  limit. 


3.  All  calibration  verification  checics  were  within  the 
required  control  limits  of  90-100%.  Calibration 
verification  is  performed  using  independent  standards. 

4.  All  laboratory  control  standards  (blank  spikes)  were 
within  the  control  limits  of  80-120%. 


5.  The  methodology  used  to  analyzed  these  samples  for 
nitrocellulose  and  nitroglycerine  Is  not  speific  enough  to 
resolve  these  compounds  as  separate  analytes.  The  data  have 
been  averaged  togethe.*  and  reported  as  nitrated  esters. 


3.0Y  ?.  W2ST0N,  II^C. 

GLOSSARY  OF  T2RMS  -  INORGANIC  REPORTS 


U  -  Indicates  that  the  uaraaeter  was  not  detected  at  or 
above  the  reported  liaiit.  The  associated  numerical 
value  is  the  sample  detection  limit. 


*  -  Indicates  that  the  original  sample  result  is  greater 

than  4x  the  spike  amount  added.  The  USEPA-CLP  has 
determined  that  spike  results  on  samples  where  this 
occurs  may  be  unreliable  and,  therefore,  the  control 
limits  are  not  applicable. 


MB  -  Method  or  preparation  blank. 

MS  -  Matrix  Spike. 

MSD  -  Matrix  Spike  Duplicate. 

R£?  -  Sample  Replicate. 

LC  -  Indicates  a  method  LCS  or  Blank  Spike. 

NC  -  Not  calculable,  result  below  the  detection  limit. 


The  test  coda  listed  indicates  the  specific  analysis  or 
preparation  procedure  employed.  The  codes  may  be 
interpreted  as  follows: 

M.\AW  -  Metals  prep  test  for  AA  digestion,  water  matrix. 

liAAS  ••  Metals  prep  test  for  AA  digestion,  soil  matrix. 

MlOiT  -  Metals  prep  test  for  ICP  digestion,  water  matrix. 

MICS  -  Metals  prep  test  for  IC?  digestion,  soil  matrix. 

This  type  of  code  indicates  a  total  metal  2malysi3 
{eg.  MAGTO  indicates  an  emalysis  for  total  silver). 

M**S0*  This  type  of  code  Indicates  a  solubls  metal  analysis 
(eg.  MAGSO  indicates  an  analysis  for  soluble  silver) 

This  type  of  code  indicates  an  SPTOXICITY  metals 
analysis  (eg.  MAGEP  indicates  an  analysis  for  eptox 
silver) . 

I**T0-  This  type  of  code  indicates  a  non-metallic  total 
analysis.  There  is  also  a  comolimentary  soluble 
analysis  for  each  of  these  codes  (eg.  ICNTO 
indicates  an  analysis  for  total  cyanide) . 

A  suffix  of  -R  or  *8  following  these  codes  indicates  a 
replicate  or  spike  analysis  respectively. 


?.CY  F.  WE3TC.N  I.NC. 

I.'iCRGA^JICS  DATA  SL'.MMARY  REFCRT  02/15/30 


CLIE:1T:  'JSATHA?-!A-HWAAP  WESTCN  batch  ,Y:  3907L133 

'.jC.Ik  ORDER:  2231-03-04-0000 

REPORTING 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT  . 

-0I!> 

•JH-FCO-PART-BHW  r2-l 

NITRATED  ESTERS 

297C0 

UG 

14C0 

-015 

UH-FC0-PART-8HA  T2-1 

NITRATED  ESTERS 

743 

UG 

338 

-017 

UH-AO-PART-FHA  T2-1 

PARTICULATE 

0.0061 

grams 

0.0000 

-013 

UH-A0-PART-FILT-T2-1 

PARTICUUTE 

0.0026 

grams 

O.COOO 

-019 

UH-A0-PART-BHW-T2-1 

NITRATED  ESTERS 

1550  u 

UG 

1550 

-020 

UH-A0-PART-8HA-T2-1 

NITRATED  ESTERS 

250  u 

UG 

250 

-035 

UH-FCO-PART-BHW  T2-2 

NITRATED  ESTERS 

12600 

UG 

1250 

-036 

UH-FCO-PART-BHA  T2-2 

NITRATED  ESTERS 

1420 

UG 

425 

-037 

UH-AO-PART-FHA  T2-2 

PARTICULATE 

0.0031 

grams 

0.0000 

-033 

UH-AO-PART-FILT  T2-2 

PARTICUUTE 

0.0018 

grams 

0,0000 

-039 

UH-AO-PART-BHW  " -Z 

NITRATED  ESTERS 

1430  u 

UG 

1480 

-040 

UH-20-PART-8HA  T2- ; 

NITRATED  ESTERS 

175  u 

UG 

175 

-051 

CCMP  FLO  PT  T2-1 

NITRATED  ESTERS 

5.0  u 

UG 

5.0 

-052 

CCHP  AO  PT  T2-1 

.'lITkATED  ESTERS 

5.0  u 

UG 

5.0 

-052 

CCMP  FLO  PT  T2-2 

NITRATED  ESTERS 

11.1 

UG 

5.0 

-051 

CCMP  AO  PT  T2-2 

NITRATED  ESTERS 

5.0  u 

UG 

5.0 

i 


IMC.12ANICS  METHOD  BLANK  DATA  SUMMARY  PAGE  02/15/90 


CLIENT:  USATHAHA-HWAAP 

TCaX  ORDER:  22B1-03-04-00CQ 

'fESTCN  3ATC:i  H 

f:  3907L15I 

REPCRTIf 

SAMPLE  SITE  IP 

ANALYTE 

RESULT  UNITS 

LIMIT 

aLAHKIO  S9LRC003-M81 

NITRATED  ESrEFS 

2.5  u  MG/L 

2. 

3L1NK20  89LNC008«NB2 

NITRATED  ESTERS 

2.5  u  MG/L 

2. 

?.CY  F.  'JEZTCS  INC. 

KJORGANICS  ACCURACY  RE'O.RT  02/15/90 

CLio'IT:  USATHA.'^A-HWAAP  NESTCN  BATCH  3907LI53 


Ue.X  ORDER:  2231-C3-04-0CC0 

s?i:<ED 

INITIAL 

SPIKED 

SRNPLE  SITE  ID 

ANALYTE 

SAMPLE 

RESULT 

A.NOUNT 

r.REC0V 

3L'.;.X:0  39LNC008-fiei 

NITRATED  ESTERS 

10.3 

2.5 

u 

10.0 

1C8 

3LA;!X20  a9L''CC03-HB2 

NITRATED  ESTERS 

49.0 

2.5 

u 

30.0 

99.3 

NITRATED  ESTERS 

49.5 

2.5 

u 

50.0 

99.0 

i 


F.  WESTCN  liiC. 

I.'ICRGANICS  DUPLICATE  SPIXE  .REPORT  02/16/90 


CLIENT:  USATHAMA-HMAAP 

NCRX  OROE.R:  2231-0S-C!4-00C0 

NESTON 

BATCH  #:  3907L1J 

s?i:<E,n 

S?IX£.f2 

SA;!PL£  ,  SITE  ID 

ANALYTE 

r^RECOV 

r.RECOV 

%DIFF 

3LANK20  39LNC008-MB2 

.NITRATED  ESTERS 

'99.3 

99.0 

0.20 

i:iCrvGANlCS  DATA  SL’.’-'MARY  RE/CRT  02/1 3/GO 


CL'::iT:  USATi-iAMA-HWAAP 
'.<C,T<  ORDER:  2231 -03-04-0000 


:V£3TC.M  3ATCH  #:  3907L137 


SA;1P!.£ 

SITE  ID 

AiNALYTE 

RESULT 

UNITS 

RERCRTING 

LI.'ilT 

-013 

UH-r'C0-?ART-3HW  T2-3 

NTRATED  ESTERS 

1220 

UG 

1150 

-017 

DH-FC0-PART-8HA  T2-3 

NTRATED  ESTERS 

550  u 

UG 

650 

-013 

UH-AO-PART-FHA  T2-3 

PARTICULATE 

0.0037 

grams 

0.0000 

-013 

UH-AO-PART  FLT-T2-3 

PARTICULATE 

0.0020 

grams 

0.0000 

-020 

UH-A0-PART-8HW  T2-3 

NTRATED  ESTERS 

1180  u 

UG 

1130 

-021 

UH-AO-PART-BHA  T2-3 

NTRATED  ESTERS 

252  u 

UG 

252 

-024 

CCMP  FCO  PART  T2-3 

NTRATED  ESTERS 

6.4 

UG 

5.0 

-025 

CCMP  AO  PART  T2-3 

NTRATED  ESTERS 

5.0  u 

UG 

5.0 

ROY  F.  WESTON  INC. 

INORGANICS  NETHQD  BUNK  DATA  SUMMARY  PAGE  02/15/90 


CLIENT:  USATHAMA-HWAAP 

WORK  ORDER:  2231-08-04-0000 

WESTCN 

BATCH  #: 

3S07L137 

REPuRTIN 

SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

3UNK10 

89LNC00a-MBl 

NTRATED  ESTERS 

2.5  u 

Mfi/L 

2.3 

BLANK20 

39LNC00S-MB2 

NTRATED  ESTERS 

2.3  u 

HG/l 

2.5 

i 


xO  /  F.  tr.jiC,A  iiJC. 

I.iC.-^Gil.NICS  ACCL’iaCV  .".CPORT  02/i5/,;0 


CLIZ.'IT:  vSATii,  "'.A-H’WAP  WESTON  3ATCH  #:  39071137 

WC.TC  ORDER:  2231-03-04-0000 

PI'<ED  INITIAL  SPIKED 

SAMPLE  SITE  ID  ANALYTE  SAMPLE  RESULT  AMOUNT  r.R£COV 

Mmmm^  mm  mmmmmmmmmmmmmmmmmmmm  mm-mmmmmmmmmmmmmmmmmmmm  *■■•■■«««  mmmmmmm  mmmmmm  aaiaWMMgi 

SLANKIu  39LMCC03-M81  NTRATED  ESTERS  10.3  2.5  J  10.0  103 

BLANKSD  39L;iC0U3-;<S2  NTIIATED  ESTERS  49.3  2.5  u  50.0  39.3 

NTRATED  ESTE.RS  49.5  2.5  li  50.0  99.0 


i 

) 


ROY  F.  .<£3TCN  INC. 

INORGANICS  DUPLICATE  SPIKE  REPORT  02/16/00 


i 


CLIENT:  USATHAMA-HWAAP 
NC.IK  CSOER:  2231-Q3-0A-0000 


NESTCN  BATCH  I:  3907118 


3LANK:3 


SITE  ID 

«  « ««  «  «  ai «  a  a  «  «  ai « 

39LNC00a-HB2 


ANALYTE 

aaaaaaaaaaaaaaa 

NTRATED  ESTERS 


SPIKE, n  SPIKE, 12 
r.R£COV  SRECCV  !iOIFF 


99.3 


99.0 


0.20 


3 


:^0Y  ?.  :-^E3Tcii,  i:ic. 
Licnvilla  Laboratory 


*«<  V--  L.  i  -*  * 

CLIZ:rT:  USATILMiA  -  HAWTHORNL  SA:C>LZS  RSCSP/ZD:  07-27-39 

zr/  i:  3907L15a,  Air 
2231-08-04 


> 


i 


ZrCPLOSI—  NA?JL\7r..^ 


Saruiles  hava  been  prepared  and  analyzed  according  to  USATHAMA 
Method  LW02,  Explosives  in  Soil,  aodifiad  for  the  analysis  of 
:'L'!-5  saaplas. 

Tha  following  QA/QC  control  saaplas  hava  been  analyzed 
concurrently  with  each  extraction  batch.  Abbreviations  noted 
below  have  been  used  in  the  data  sumaary. 


A.b’oreviition  C?scrig^iga 

3LK  -  Reagent  blank  analyzed  to  provide  an  indication  of 
lab  contanination  and  its'  effect  on  reported 
analytical  data. 

Samples  (soil  or  water)  are  spiked  with  target  coopounds  to 
provide  precision  and  accuracy  data. 


SS  »  Designates  sanplc  spiked  with  target  compound. 

SSD  *  Designates  sample  spiked  with  target  compound  in 

duplicate. 

D  «  Indicates  duplicate  analysis  of  a  sample. 

NS  -  Not  spiked. 

DL  »  Oilured  below  calibration  range. 

G  «  Indicates  elevated  detection  limit  due  to  sample 

interference. 

NK  ■  Not  reported. 

NOTE:  Spikes  have  bean  reported  as  result  (%  recovery) . 


<  «  Less  than 

>  ■  Greater  than 

Analysis  Summarvi 


Samples  Collected: 
Samples  Prepared: 
Scuaples  Analyzed: 


07-25-89 

07-28,31-89 

08-07-89 


Nui'toi 


irllvL. 


Carter  Nui'ton,  Ph.Df 
Vice  President/Laboratory  Manager 
Lionville  Analytical  Laboratory 


DATS 


Non-quantitative  racoverias  wars  obtained  for 
nitrobenzene  during  these  analysis.  Modifications 
nada  to  Method  LW02  to  analyze  HM-5  samples  resulted 
in  the  loss  of  nitrobenzene  during  analysis. 

Although  certified  detection  limits  have  been 
reported,  it  is  liMaly  that  actual  detaction  limits 
are  higher  than  the  detection  limits  reported. 
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xOX  ?.  !^E3TCN,  IHC. 
Licnvilla  Laiioratory 


cLi:::rr:  asATHA:!^  -  ’uwnic.^is 
l.T.^  i:  3907L137,Air 
■4.0.4:  2231-03-04 


SAICLSS  ASCSr/SD:  07-29-39 


7'^TJTCSTV 


Sanplas  have  been  praparad  and  analyzed  according  to  USATHA2IA 
method  LW02,  Explosives  in  Soil,  aodified  for  the  analysis  of 
:'£m-5  samples. 

The  following  QA/QC  control  samples  have  been  analyzed 
concurrently  with  each  extraction  batch.  Abbreviations  noted 
nelow  have  been  used  in  tlie  data  summary. 


3LI<  •  Reagent  blank  analyzed  to  provide  an  indication  of 
lab  contamination  and  its'  effect  on  reported 
analytical  data. 

Samples  (soil  or  water)  are  spiked  with  target  compounds  to 

provide  precision  and  accuracy  data. 

ss  •  Designates  sample  spiked  with  target  compound. 

SSO  «  Designates  sample  spiked  with  target  compound  in 
duplicate. 

D  »  Indicates  duplicate  analysis  of  a  sample. 

NS  «  Not  spiked. 

DL  «  Oilutad  below  calibration  range. 

G  =>  Indicates  elevated  detection  limit  due  to  sample 

interference. 

NR  »  Not  reported. 

NOTE:  Spikes  have  been  reported  as  result  (%  recovery) . 


Less  than 
Greater  than 


Samples  Collected: 
Samples  Prepared: 
Samples  Analyzed: 


07-2^-89 

07-29,31-89 

08-07-89 


Carter  Nulton,  Ph . B? 

Vice  Prv'.sident/Laboratoxry  Manager 
Lionville  Analytical  Laboratory 


Mi 

DATE 


3 


NCT2:  Nc;n-qt:antit.itiv3  racoverias  wera  obtained  for 

aitrobanaena  during  these  analysis.  Modifications 
aada  to  Method  LW02  to  analyze  MM-S  saaplas  rasultad 
in  the  loss  of  nitrobenzene  during  analysis. 

Although  cartifiad  dataction  liaits  have  bean 
reported,  it  is  liheiy  that  actual  detaction  liaits 
ara  highar  than  the  dataction  liaits  reportad. 


>-17  :390 
J'jT'^on:  J'inal 


3TACXTSST3 
5COT/36HOII3S 
ANALTnCAL  DATA  StIMMAHT 


l 


1311R2 


:ioi:  7,  332?oa,  lyc. 

LicnvillA  LtLtos».zorf 


<0^ 


CLIZNT:  USATHAiMAHWAA? 

ZAIiPLZS  RZCSIVZD:  7-19,  20,  3-1 
RF^#r  3907L060,078,153,  137 
3908L202 

W.0.4;  2231-08-02 


The  following  is  a  sumaary  of  the  quaJity  control  results  and  a 
^ascription  of  any  problems  encountered  during  the  analysis  of 
this  batch  of  seusples: 


1.  All  sample  holding  times  as  required  by  40CFR136  were  net 
for  water  samples.  Note:  Holding  times  for  soil  samples 
have  not  been  promulgated  by  the  US2PA. 


2.  All  preparation  blanks  were  analyzed  below  the  required 
detection  limit. 


3.  All  calibration  verification  checks  were  within  the 
required  control  limits  of  90-100%.  Calibration 
verification  is  performed  using  independent  standards. 

4.  All  laboratory  control  standards  (blank  spikes)  were 
within  the  control  limits  of  30-120%. 


S.  The  methodology  used  to  analyzed  these  samples  for 
nitrocellulose  and  nitroglycerine  is  not  speific  enough  to 
resolve  these  compounds  as  seperata  analytes.  The  data  have 
been  averaged  together  and  reported  as  nitrated  esters. 


LCk  R.  Tuschall,  Ph.O.  0^ta( 

iWratory  Manager 

rMville  Analytical  LaUooratory 


1^01*  F.  WESTON,  INC. 

GLCSSAJIY  OF  TERMS  -  INORGANIC  REPORTS 


U  “  Indicates  that  the  oarametar  was  not  detactad  at  or 
above  tha  reported  linit.  Tha  associated  nxiaerical 
value  is  the  sample  dataction  limit. 


*  -  Indicates  that  tlie  original  sample  result  is  greater 

than  4jc  tha  spike  amount  added.  Tha  USEPA-CLP  has 
determined  that  spike  results  on  samples  where  this 
occurs  may  be  unreliable  and,  therefore,  the  control 
limits  are  not  aoplicabla. 


MB  -  Method  or  preparation  blemk. 

MS  -  Matrix  Spike. 

MSD  -  Matrix  Soika  Duplicate. 

REP  -  Sample  Replicate. 

LC  -  Indicates  a  method  LCS  or  Blank  Spike. 

NC  -  Not  calculable,  result  below  the  detection  limit. 


The  test  code  listed  indicates  the  specific  analysis  or 
preparation  procedure  employed.  The  codes  may  be 
interpreted  as  follows: 


HAAW  •  Metals  prep  test  for  AA  digestion,  water  matrix. 

^lAAS  *•  Metals  prep  test  for  AA  digestion,  soil  matrix. 

MICW  -  Metals  prep  test  for  IC?  digestion,  water  matrix. 

MICS  Metals  prep  test  for  IC?  digestion,  soil  matrix. 


This  type  of  code  indicates  a  total  metal  analysis 
(eg.  MAGTO  indicates  an  analysis  for  total  silver). 


M**S0-  This  type  of  code  indicates  a  soluble  metal  analysis. 

(eg.  MAGSO  indicates  an  analysis  for  soluble  silver). 


H**E?-  This  type  of  code  indicates  am  EPTOXICITY  metals 

analysis  (eg.  MAGEP  indicates  an  analysis  for  eptox 
silver) . 


I**T0-  This  type  of  code  indicates  a  non-metallic  total 
analysis.  There  is  also  a  complimentary  soluble 
analysis  for  each  of  these  codes  (eg.  ICNTO 
indicates  an  analysis  for  total  cyanide) . 


A  suffix  of  -R  or  -S  following  these  codes  indicates  a 
replicate  or  spike  analysis  respectively. 


aOY  F.  ’./E3TCN  irjC. 

IfICRGANICS  DATA  SUMMARY  REPORT  02/16/90 


ilT:  US;JHAMA-HWAAP 

ORDER:  2231-03-04-0000 

WESTON  BATCH  #: 

390/LC60 

-c  SITE  ID  ANALYTE 

RESULT 

UNITS 

REPORTING 

LIMIT 

UH-PART-FC0-8HW-T3-1  NITRATED  ESTERS 

25200 

mmrnmmm 

UG 

5250 

-023 

UH-PART-FC0-BHA-T3-1  NITRATED  ESTERS 

9930 

UG 

1720 

T  -029 

UH-PART-A0-FHA-T3-LI  PARTICULATE 

0.0009 

grams 

O.OGOO 

-OTiJ 

UH-PART-A0-FILT-T3-1  PARTICULATE 

0.0016 

grams 

0.0000 

-031 

UH-PART-AO-8HW-T3-1  NITRATED  ESTERS 

3650 

UG 

3500 

<i«  o 

UH-PART-AO-8HA-T3-1  NITRATED  ESTERS 

300  u 

UG 

800 

-035 

(JH-PART-FC0-BHW-T3-2  NITRATED  ESTERS 

3330 

UG 

1900 

-035 

;jH-PART-FC0-8HA-T3-2  NITRATED  ESTERS 

1830  u 

UG 

1880 

-037 

UH-PART-A0-FHA-T3-2  PARTICULATE 

0.0030 

'ams 

0.0000 

-038 

UH-PART-AO-FLT-T3-2  PARTICULATE 

0.0019 

grariis 

0.0000 

-039 

UH-PART-AO-8HW-T3-2  NITRATED  ESTERS 

2570 

UG 

2620 

-040 

UH.PART-AO-8HA-T3-2  NITRATED  ESTERS 

SOO  u 

UG 

500 

-045 

UH-BLK-FILT-PART  PARTICULATE 

0.0001 

grams 

0.0000 

-046 

UH-SLX-ACETONE-PART  PARTICUUTE 

0.0000 

grams 

0.0000 

-047 

UH-8LK- PART- WATER  NITRATED  ESTERS 

975  u 

UG 

375 

-053 

COMP  FCO  PART  T3-i  NITRATED  ESTERS 

12.7 

UG 

10.0 

-054 

COMP  AO  PART  T3-1  NITRATED  ESTERS 

12.9 

UG 

10.0 

-  -0S5 

COMP  FCO  PART  T3-2  NITRATED  ESTERS 

10.0  u 

UG 

10.0 

-056 

CCMP  AO  PART  T3-2  NITRATED  ESTERS 

11.4 

UG 

10.0 

-057 

CCMP  OF  PART  8LANK  NITRATED  ESTERS 

10. p  u 

UG 

10.0 

.’OY  ?.  lE-TCN  I.iC. 

I.'ICRGANICS  METHCO  3U:JK  DATA  Sl.'WRY  PAGE  02/15/50 


CLIOT:  USATH.AMA-HyAAP  WESTCN  3ATCH  t:  3907L06( 

'.jOilX  ORDER:  2231-03-04-0000  ! 

r<E?c?,Tif  i 

Tr»  »yTr'  T  iitiTT-r*  t'at'T  I 


SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

U‘'ITS 

limit 

SLAilKlO 

39L.'ICC04-M81 

NITRATED  ESTERS 

5.0 

u 

MG/L 

3. 

3LA.NX20 

89L\'C004-MB2 

NITRATED  ESTERS 

5.0 

u 

NG/L 

5. 

SLANKIO 

a9L.NC006-MBl 

NITRATED  ESTERS 

5.0 

u 

MG/L 

5. 

3LANK20 

89LNC006-HB2 

NITRATED  ESTERS 

5.0 

u 

MC-/L 

5. 

I 


:!0Y  F.  HESTON  INC. 

INORGANICS  ACCURACY  REPORT  02/15/90 


CL'l'iT:  USATHAMA-hHAAP  WESTON  BATCH  .if:  3907LC50 

WCR;<  ORDER:  2231-03-04-OCOO 


S?i:<ED 

INITIAL 

SPIKED 

SANPLE 

SITE  ID 

ANALYTE 

SAMPLE 

RESULT 

AMOUNT 

r.P,ECOV 

EEANKIO 

391 NC004-MB1 

NITflATED  ESTERS 

10.9 

5.0  u 

10.0 

109 

iLA: 'N.EO 

S9LNC004-HB2 

NITRATED  ESTERS 

47.3 

5.0  u 

50.0 

95.5 

NITRATED  ESTERS 

47.9 

5.0  u 

30.0 

95.3 

OLANKIO 

39LNCC05-H81 

NITRATED  ESTERS 

9.0 

5.0  u 

10.0 

90.0 

ELAfKEQ 

39LNC006-NB2 

NITRATED  ESTERS 

46.7 

5.0  u 

5G.0 

93.3 

NITRATED  ESTERS 

48.9 

5.0  u 

30.0 

97.7 

4 


4 


X0'{  ?.  I;JC. 

I.'.'CRGANICS  O’JPMCATE  SPIXE  ^EPCRT  02/1-5/30 


XL  17:^1: 

USATH-V^A-HWAAP 

■iESTC^’ 

3ATCH 

SC3X  ORP 

ER:  2231-03-04-0000 

s?i:<E,n 

S?!XE.'/2 

s,a;‘?lz 

SITE  ID 

-AMALYTE 

".RECGV 

%RE-20V 

r'AJIFF 

:'L.\NK20 

3'’LACC04-A32 

NI’IATED  ESTERS 

ar  c 

33.9 

0.30 

iL”.X20 

a3UiC005-iMB2 

TITRATED  ESTERS 

93.3 

97.7 

4 , 6 

.1 


:-0y  F.  WE3TCN  INC. 

INORGANICS  DATA  SUMMARY  RtPGRT  02/16/50 


T-MT. 

i-  •  •  - 

:  USATHAMA-HWAAP 

WtSTCN 

BATCH  #: 

;  3907L073 

'ii^RK  Cl 

?DES:  2231-08-04-0000 

REPORTING 

SAMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

-015 

UH-rC0-?ART-8HW-T3-3 

NITRATED  ESTERS 

3030 

UG 

3120 

-016 

UH-fC0-PART-BHA-T3-3 

NITRATED  ESTERS 

1120 

u 

UG 

1120 

C17 

UH-AO-PART-FHA-T3-3 

PARTICULATE 

0.0033 

grams 

0.0000 

-018 

UH-AO-PART-FILT-T3-3 

PARTICULATE 

0.0024 

grams 

O.OOCO 

-019 

UH-A0-PART-BHW-T3-3 

NITRATED  ESTERS 

6200 

UG 

3450 

-020 

UH-AO-PART-8HA-T3-3 

NITRATED  ESTERS 

1200 

u 

UG 

1200 

-021 

L'H-PT-FC0-PRE-H20 

NITRATED  ESTERS 

725 

u 

UG 

725 

-022 

UH-PT-FCO-PRE-ACE 

NITRATED  ESTERS 

1250 

u 

UG 

1250 

-023 

UH-PT-A0-PRE-H20 

NITRATED  ESTERS 

600 

u 

UG 

600 

-024 

UH-PT-AO-PRE-ACE 

NITRATED  ESTERS 

975 

u 

JG 

975 

-031 

COMP  FLO  oT  T3-3 

NITRATED  ESTERS 

11.5 

UG 

10.0 

■032 

COMP  AO  PT  T3-3 

NITP^TED  ESTERS 

IC.O 

u 

UG 

10.0 

aGY  F.  WESTCN  INC. 

i;irj^GANIC2  METHOD  3LANK  DATA  SUM.MARY  PAGE  02/’ 5/ 30 


CM  "NT:  L'SATHAMA-HWAAP 
'.vCiI/C  ORDER:  2231-03-04-0000 

'('ESTCN 

BATCH 

AMPLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

3L;.N<iO 

30LNC004-MB1 

NITRATED  ESTE.RS 

5.0  u 

MG/l 

3LANK20 

S9LNC004-M82 

NITRATED  ESTERS 

S.O  u 

MG/L 

BLANK 10 

89LNCG06-HB1 

NITRATED  ESTERS 

5.0  u 

MG/L 

BLANK20 

39LNC006-MB2 

NITRATED  ESTE.RS 

5.0  u 

MG/L 

RE'OPTIf 

LIMIT 


5. 

5.' 

5. 


ir> 


aCY  F.  WE3TCN  INC. 

IHGRGA.NICS  ACCURACY  REPORT  02/16/90 


CLIENT:  USATHAMA-H'VAAP  w'ESTCN  3ATCH  #:  3907L073 

NC.\K  ORDER;  2231-03-04-0000 


SPIKED 

INITIAL 

SPIKED 

SAMPLE 

SITE  ID 

ANALYTE 

SAMPLE 

RESULT 

AMOUNT 

T.RECOV 

3LINK10 

S9LNC004-MBI 

NITRATED  ESTERS 

10.9 

5.0 

u 

10.0 

109 

3LANK23 

39LNCCC4-:HB2 

NITRATED  ESTERS 

47.3 

5.0 

u 

50.0 

95.5 

NITRATED  ESTERS 

47.9 

5.0 

u 

50.0 

95.9 

BLANK 10 

39LMC006-M81 

NITRATED  ESTERS 

9.0 

5.0 

u 

10. 0 

30.0 

BLAMK20 

S3LNC006-MB2 

NITRATED  ESTERS 

46.7 

5.0 

u 

30.0 

93.3 

NITRATED  ESTERS 

48.9 

5.0 

u 

50,0 

97.7 

.'GY  r.  WE3TCN  I.'iC. 


i;:C.^GA.NICS  CUPLICATS  2?i:(c  .'E?C:^T  02/15/90 


CLIS.NT:  USATH/iMA-HWAA? 

WC.aK  CRDE,?:  2031-03-04-0000 

SAMPLE  SITE  ID  ANALYTE 


i'ESTCM  3ATCH  3S07L0: 

S?!:(EY1  S?i;<E,?2 
r.ECCV  -.'IRECCV  •aiFF 


3LANK00  a9L.NC004-M32 
3LANK2C  39LNCQ06-MB2 


NITRATED  ESTERS 
•NITRATED  ESTERS 


95.5  95.3  0.00 

93.3  97.7  4.5 


3J0Y  ?.  'rfiSTON,  INC. 
Lianville  Laiaoratory 


CLIENT;  USATHAI4A  -  ILV/JTHCRNE  3AHPL2S  RSCEIVED:  07-19-39 

i:  3907L060,  Air 

N.O.#:  2231-03-04 


Sa!aples  have  been  prepared  amd  analyzed  according  to  USATHAHA 
Method  LW02,  Explosives  in  Soil,  aodified  for  the  analysis  of 
MM-5  samples. 

The  following  QA/QC  control  samples  have  been  analyzed 
concurrently  with  each  extraction  batch.  Abbreviations  noted 
below  have  been  used  in  the  data  summary. 

Afeftr.'gviatlQn  Segsrlgtign 

BLX  *  Heagent  blank  analyzed  to  provide  an  indication  of 
lab  contamination  and  its'  effect  on  reported 
analytical  data. 

Samples  (soil  or  water)  are  spikad  with  target  compounds  to 
provide  precision  and  accuracy  data. 


SS  » 
SSD  • 

D  » 
NS  - 
DL  - 

G  » 


NS 

NOTE: 


< 

> 


Designates  sample  spiked  with  targat  compound. 
Designates  sample  spiked  with  target  compound  in 
duplicate. 

Indicates  duplicate  analysis  of  a  sample. 

Not  spiked. 

Diluted  below  calibration  range. 

Indicates  elevated  detection  limit  due  to  sample 
interferance. 

Not  reported. 

Spikes  have  been  reported  as  result  (%  recovery) , 

Data.  Qualifiers 

«  Less  than 

«  Greater  than 


Analysis  Suinmarv; 


Samples  Collected:  07-17-89 
Samples  Prepared:  07-20-89 
Samples  Analyzed:  08-07-89 


Ph.D. 


jL 


Carter  Nulton, 

Vice  President/ Laboratory  Manager 
Lionville  Analytical  Laboratory 


DATE 


Non-quantitative  recovarias  vera  obtained  for 
nitrobenzene  during  these  analysis.  Modifications 
nade  to  Method  LW02  to  analyze  MM-5  samples  resulcad 
in  the  loss  of  nitrobenzene  during  analysis. 

Although  certified  detection  limits  have  been 
reported,  it  is  likely  that  actual  detection  limits 
are  higher  than  the  detection  limits  reported. 
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C  .  CB 

<9  IX  Sn 

•H  a  &a  a  "H 

an  H  BS  a  c 

y  a 


•1  X  X  n  on 

II  s  a  •- 
a  s  as  <-»  H 


NITKOBE’NZEiJE.  a  a .  <  0.42(0.0%)  16.2(38.6%)  <  0.42(v.0%) 

. .  94.4(94.4%)  475(95.0%)  472(94.4%) 

2.4.6- TllT.  a  .  .  . . .  35.7(92.9%)  185(96.3%)  187(97.4%) 

2.6- DHT .  7.46(93.2%)  40(100%)  35.7(83.3%) 

2,4-Di4T . 7.96(94.8%)  40.3(96.0%)  38.3(91.1%) 


:R0Y  ?.  :VE3T0M,  INC. 

Lionvil.la  Laiioratory 

:LIZ:rr:  JSATIIAIIA  -  HA:iTH0RN2  SM-CPLZS  :<SCSIV2D:  07-iD-89 

2r.1  i:  g  907L073,  Air 
N,0.^:  2231-08-04 


Samples  have  been  prepared  and  analyzed  according  to  USATHAMA 
Method  LW02,  Explosives  in  Soil,  modified  for  the  analysis  of 
MM- 5  samples. 

The  following  Q.VQC  control  samplas  have  been  analyted 
concurrently  with  each  >3Xtractlon  batch.  Abbreviations  noted 
below  have  been  used  in  the  data  summary. 

.'^bbrs.Y.ia.tig.D  r^scrlptlgn 

3LI<  "  Reagent  blank  analyzed  to  provide  an  indication  of 
lab  contamination  and  its'  effect  on  reported 
analytical  data. 

Samples  (soil  or  water}  are  ^spiked  with  target  compounds  to 
provide  precisian  and  accuracy  data. 

SS  a  Designates  sample  spiked  with  taxrget  compound. 

SSO  <■  Designates  sample  spiked  with  target  compound  in 
duplicate. 

0  «  Indicat as  duplicate  analysis  of  a  sample. 

NS  Not  spiked. 

DL  •  Diluted  below  calibration  range. 

G  *  Indicates  elevated  detection  limit  due  to  sample 

interfarence. 

NR  «  Not  reported. 

NCT2:  Spikes  have  been  reported  as  result  (%  recovery) . 

<  «  Less  than 

>  ■  Greater  than 

^naivaia  .^umaarzi 

Samples  Collected:  07-13-89 
Samples  Prepared:  07-21-89 
Samples  Analyzed:  08-07-39 

f&iiy  -P-r 

Carter  Nulton,  Ph.Dt  DATS 

Vice  President/Laboratory  Manager 
Lionville  Analytical  Laboratory 


riOTE:  Non-quantitative  recover!  ‘  were  obtained  for 

nitrobenzene  during  these  analysis.  Modifications 
aada  to  Method  1^02  to  analyze  MM-5  samples  resulted 
in  the  loss  of  nitrobenzene  during  analysi... 

Although  certified  detection  limits  have  been 
reported,  it  is  likely  that  actual  detection  limits 
are  higher  than  the  detection  limits  reported. 
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HOY  F.  WESTON,  INC. 
Lionvills  Laboratory 


CLIENT:  USATHAMA  -  liAWTKORNE  SAMPLES  RECEIVED:  07-19-39 

REW  #:  8907L060,  GC/MS  SEMIVOLATILS 

Vv.O.#:  2231-08-02 

Tbs  set  of  samples  consisted  of  three  KPLC  extracts  prepared  on 
07-28-89. 

The  samples  were  analyzed  by  GC/MS  for  HSL  Semivolatile  target 
compounds  on  09-06-89. 

The  following  is  a  summary  of  the  QC  results  accompanying  these 
sample  results  and  a  description  of  any  problems  encountered 
during  their  analysis: 

1.  The  reported  results  should  be  considered 
qualitative  only.  Concentrations  are  not  reported 
for  the  Tentatively  Identified  Compounds  (TIC's) . 

2.  The  samples  coi.tained  a  variety  of  unknowns  and  a 

large  unresolved  complex  of  hydrocarbons  and  fatty 
acids  (C14  and  greater) .  Sample  FC0-T3-1 

contained  higher  levels  than  sample  A0-T3-1. 


(./p — L- _  3JillS 

Carter'  Nulton,  Ph.D.  DATS 

Vice  President/Lcdsoratory  Manager 
Lionvilla  Analytical  I^aboratory 
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HA 

i  j 

13. 

lALKAMt 

1 

22.03] 

HA 

1  1 

! 

19. 

jlDIXDCWn 

1 

22.381 

HA 

1  ! 

i 

20. 

lALXANS 

1 

24.831 

HA 

j  1 

1 

21. 

jONioiomf 

1 

25.381 

HA 

1  1 

1 

22. 

juNKNOfni 

1 

25.77] 

HA 

1  1 

70HK  1  sv-nc 


12/88  Sanr 


CUCAilTCa  \JXL:jtZ3  -^esss 

::2ir:iXivxLT  iD2aTi7i3D  ccwi«cic.ti3a 

1-U>  H«ni«i  Ttoy  7.  ’^n9ton,  Inc.  ?lor3c  Or<Ur*  2i21r£l_idi=£P£a 


c::.xiOT  lAicpL*  JO. 


jCCKP  AO-22F-T3-1 


Cl  i  ant :  n-??tT!t».MA-nWAAg _ 

m:^ 

Saiapl*  wt/'»oii 
Lav«i>  (low/a«l) 

%  Moiatturai  not  doc.  doe. 

Extraction  *  ( SopT/Cont /Sane } 

CPC  Cloanupt  (7/N)  ]{  pSt 

Huinoor  TXCa  found  t  21 


Sacplo  IQi  3907L060-049 
iab  ?Uo  :0i  7090604 


Oato  Socoivodt  Q7/19/39 
Oato  Extracted t  07/28/39 
Data  Analyaodt  09/06/39 
Dilution  Factor t  1.00 


CC.'fCSNTaATiai  ONITSi 
(ug/D  or  ug/Xg)  total  uo 


CAS  HtnOXR 

1 

1  COMPOOItO  HAMS 

1 

1 

1 

»  1 

1 

1 

1 

Q  j 

1. 

jciatHOHM 

1 

6.a2| 

HA 

1 

2. 

jcHXHOMR 

I 

7.281 

HA 

1 

3. 

|C4  3SRZSKB 

1 

7.72| 

HA 

1 

4. 

IrNKHOMI 

1 

8.9sj 

HA 

1 

S. 

jcHKHCHN 

1 

9.231 

HA 

1 

6. 

lONKHCmi 

1 

10.2sj 

HA 

1 

7. 

joHSHOini 

1 

10.431 

HA 

1 

a. 

laSMZANZOB 

1 

11.381 

HA 

1 

9. 

iTrHXLaSHZOZC  ACID 

1 

11.551 

HA 

1 

10. 

ISTHTLaSHSOZC  ACZO 

! 

11.721 

HA 

1 

11. 

joHlOKimi 

1 

17.581 

HA 

1 

12. 

ITAITT  ACZO 

1 

18. sol 

HA 

1 

1 

1 

13. 

junKHom 

1 

1 

19.321 

HA 

1 

14. 

juHEncqni 

1 

19.90j 

HA 

1 

IS. 

ITATTT  ACZO  ZSTSS 

1 

19.981 

HA 

1 

IS. 

juHiQtom! 

1 

21.471 

HA 

1 

17. 

joHKMOMM 

1 

22.181 

HA 

1 

la. 

lOHXHCNS 

1 

22.32] 

HA 

1 

19. 

juHKHOmi 

1 

23.isj 

HA 

1 

20. 

juHXNOini 

1 

24.47] 

HA 

1 

21. 

joHSMONH 

1 

25.37] 

HA 

1 

TORN  1  sv.rze 


12/88  Poo 


x:-"trT3aTrL3  araiAiJics  jcst 

-tx*<’TATr7!a:.‘/  isxaTijrsD  aatpccucs 

1^3  :iii2aMt  ?.oy  ?,  ’i«9ton.  Znc.  yorJt  Ordwri  !!231^C3-02-0CCQ 


3ait?L3  30. 


j 

jcCHP  3tx-ax? 
1 _ 


cu*tt£j 


Matrix  j  Am . 

Sxtnpl*  wt/voli  (a/®!*) 

Lav^ls  (low/mad)  LCW 
%  Hoifltarat  not  d*c.  ____  d«c. 
Extraction!  (S«pF/Coat/sonc) 

SPC  claanupt  (Y/N)  ]{  pHi 

riumbar  TXCa  fouadi 


lab  Saapla  13:  39071060-032 


Lab  ?ila  TDi  90^0603 

Data  Hacaivadt  07/79/39 

Data  Sxtractad!  07/29/89 

Data  Aoalyzad!  09/06/39 

Dilution  Factor:  1.00  . 

CCNCSMTHATIOM  DNXTS: 

(ug/L  or  ug/Kg)  total  uo 


CXS  miMBSR 

n 

Q  j 

1. 

lOmOiOWR 

1  I 

1  14.201 

HA 

1 

2. 

juinsreMi 

i  19.77] 

NA 

1 

3. 

jinnrHOHN 

1  22.53] 

HA 

1 

4. 

ItniiQK^ 

)  23.40] 

HA 

1 

5. 

joTOaiONN 

j  23.48) 

HA 

1 

6. 

juinaioini 

]  23.55] 

HA 

1 

at 

4  a 

joinofoinf 

j  23.73) 

HA 

1 

3. 

jmnoicfm 

j  23.32] 

HA 

1 

9. 

ICNXHOJW 

i  23.93] 

HA 

1 

10. 

jcmoioHR 

j  24.45] 

HA 

1 

11. 

lomcscNif 

1  24.48] 

HA 

1 

1 

( 

12. 

jcDoaioim 

1  . 

j  24.78] 

. —  1 . . 1 

HA 

! 

FCiw  1  sv-txe 


12/38  Vtmv 


■Jmy  1390 
P^viiaon:  7'jasi 


.TTACSTSSTS 
3CO*F/24HOU2S 
ANALTna\L  DATA  SUMMARY 


« 


I 


7U3Y  1,  TTSOTC*,  me. 
Liouvilla  I-jL^ratorY 


CLIENT:  USATHAMAHWAAP 

SAIiPLZS  PSCSI’/SD;  7-19,  20,  3-1 
3907L060,073,13a,  137 
3&03L202 

W.O.#:  2231-08-02 

T'v’05^:i3ITS  ye 


The  following  is  a  svunnary  of  the  quality  control  results  and  a 

description  of  any  problems  encountered  during  the  analysis  of 

this  batch  of  samples: 

1.  All  sample  holding  times  as  required  by  40CiTll36  were  met 
for  water  samples.  Note;  !lolding  times  for  soil  samples 
have  not  been  promulgated  by  the  USEPA. 

2.  All  preparation  blanks  were  analyzed  below  the  required 
detection  limit. 

3.  All  calibration  verification  chacks  were  within  the 
required  control  limits  of  90-100%.  Calibration 
verification  is  performed  using  independent  standards. 

4.  All  laboratory  control  standards  (blank  spikes)  were 
within  the  control  limits  of  30-120%. 

5 .  The  methodology  used  to  analyzed  these  samples  for 
nitrocellulose  and  nitroglycerine  is  not  spwific  enough  to 
resolve  these  compoxinds  as  separate  analytes.  The  data  have 
been  averaged  together  and  reported  as  nitrated  esters. 


gk  R.  Tuschall,  ?h.O. 

Moratory  Manager 

Mville  Analytical  Laboratory 


tm: 

Djita( 


:^CY  F.  !^3TCM,  INC. 

CLC3SARY  OF  TEFMS  -  INCRrAIlIC  REPORTS 


U  -  Indicatas  that  tha  paramatar  was  not  datectad  at  or 
above  tha  reportad  litiit.  The  associated  nvu.  irical 
value  is  the'  sasipla  detection  liait. 


*  -  Indicatas  that  the  original  secapla  result  is  greater 

than  4x  tha  spike  aaoiiPt  added.  Tha  USEPA-CIJ?  has 
daterained  that  spike  results  on  sanplas  v..are  tl^is 
occurs  :nay  ba  unreliable  and,  therefora,  tha  control 
limits  ara  not  applicable. 


MB  -  Method  or  preparation  blank. 

MS  -  M-trix  SDika.“ 

?ISD  -  Matrix  Spike  Duplicata. 

REP  -  Saapla  Replicata. 

LC  -  Indicatas  a  aathod  LCS  or  Blank  Spika. 

HC  •  Not  calculable,  result  below  tha  detection  liait. 


The  test  coda  listed  indicates  tha  specific  analysis  or 
preparation  procedure  eaployad.  Tha  codas  aay  ba 
intaxrprated  as  follows: 

i-ihAW  >  Metals  prep  tacit  for  AA  digestion,  water  aatrlx. 

MAAS  -  Metals  prep  test  for  AA  digestion,  soil  matrix. 

MICf  -  Metals  prep  test  for.IC?  digestion,  water  matrix. 

MICS  -  Metals  prep  tast  for  ICP  digescion,  soil  matrix. 

This  type  of  coda  indicatas  a  total  metal  analysis 
(eg.  MAGTO  indicates  an  analysis  for  total  silver). 

M**SO-  This  type  of  ceda  indicates  a  sol\ibls  metal  analysis. 

(eg.  MAGSO  indicates  an  analysis  for  soluble  silver). 

This  type  of  code  indicatas  an  ZPT'OkICITY  metals 
analysis  (eg.  MAGEP  indicates  an  analysis  for  eptox 
silver) . 

I**TO-  This  type  of  coda  indicatas  a  nen-metallic  total 
analysis.  There  is  also  a  coaDlimentary  soluble 
analysis  for  each  of  these  codes  (eg.  ICNTO 
indicatas  an  analysis  for  total  cyanide) . 

A  suffix  of  or  -S  following  these  codes  indicatas  a 
replicate  or  spike  analysis  respectively. 


> 


I.'iCRGANICS  UATA  SLWtARY  REPORT  Oa/’ii/gO 


CL'cNT:  USAT!!A.MA-nyAA?  Wc5 'CN  3AT  H  #:  3SCaL202 

'iCRK  ORDER:  2231-C3-04-0000 

R..,  OR  rr:G 


SAi^PLE 

SITE  ID 

ANALYTE 

RESULT 

UNITS 

LIMIT 

-C03 

UH-FC0-PART-8HW  T5-1 

NITRATED  ESTERS 

17300 

US 

U20 

-004 

UH-FC0-PART-8HA  T5-1 

NITRATED  ESTERS 

5050 

US 

950 

-005 

UH-FCO-PART-FHA  T5-1 

PARTICULATE 

0.0043 

grams 

iJ.COOO 

-006 

UH-AO-PART-FILT  T5-1 

PARTICULATE 

0.0015 

grams 

O.CPOO 

-007 

UH-AO- PART- BMW  T5-1 

NITRATED  ESTERS 

2240 

US 

1550 

-003 

UH-A0-PART-8HA  T5-1 

NITRATED  ESTERS 

233  u 

US 

238 

-023 

UH-FCO-PART-BHW  T5-2 

NITRATED  ESTERS 

1340 

US 

IISO 

-024 

UH-FC0-PART-8HA  T5-2 

NITRATED  ESTERS 

238  u 

US 

233 

-025 

UH-AO- PART- FHA  T5-2 

PARTICUUTE 

0.0025 

grams 

0.0000 

CM 

O 

1 

UH-AO-PART-FILT  T5-2 

PARTICULATE 

0.0005 

grams 

0.0000 

-027 

UH-AO-PART-BHW  T5-2 

NITRATED  ESTERS 

1320  u 

US 

1820 

-023 

UH-AO-PART-BHA  T5-2 

NITRATED  ESTERS 

750  u 

US 

750 

-029 

UH-3LK  TRAIN  FHA  T5- 

PARTICUUTE 

0.0007 

grams 

0.0000 

-030 

UH  BLK  TRAIN  8HAT5- 

PARTICUUTE 

0.0001 

grams 

0.0000 

-031 

UHBLX  TRAIN  BHW  T5-2 

NITRATED  ESTERS 

633  u 

US 

S83 

-032 

UHBLK  TRAIN  8»!A  T5-2 

NITRATED  ESTERS 

225  u 

US 

225 

-047 

UH-FCO-PART-BHW  T5-3 

NITRATED  ESTERS 

4050 

US 

1080 

-048 

UH-FC0-PART-8HA  T5-3 

NITRATED  ESTERS 

462  u 

US 

462 

-049 

UH-AO- PART-FHA  TS-3 

PARTICUUTE 

0.0015 

grams 

O.GOOO 

-050 

UH-AO-PART-FILT  T5-3 

PARTICUUTE 

0.0000 

grams 

0.0000 

fOY  F.  WESTCN  INC. 

i:-.CRr^hIC5  ^ATA  SUMMARY  REPORT  CE/la/SO 


■^LI  :.NTl 
'*C::X  one 

USATPAMA-r-WAAP 

72:31  ■C3-04-OCOO 

icST 

GN 

3ATCH  y, 

;  3SC3L20 

S^-’PLE 

SITE  ID 

ANALYTE 

RE.S'JI.T 

UNITS 

RcFORTi; 

LIMIT 

-C5I 

I'H-AO-PART-BHW  T5-3 

NITRATED  ESTERS 

1220 

u 

UG 

1220 

-052 

1jH-AO-PART-6HA  TS-3 

NITRATED  ESTERS 

133 

u 

UG 

128 

-055 

C2MP-FL0-PT-T5-1 

NITRATED  ESTERS 

5.0 

u 

UG 

5. 

-056 

CCMP-AO-PT-TS-! 

NITRATED  ESTERS 

5.0 

u 

UG 

5. 

-C69 

CC'iP  FLO-PT-TS-2 

NITRATED  ESTERS 

5.0 

u 

UG 

5. 

-070 

CCMP  AO-PT-T5-2 

NITRATED  ESTERS 

5.0 

u 

UG 

5. 

-07! 

CCMP-8T-PT 

NITRATED  ESTERS 

5.0 

u 

UG 

5. 

-074 

CCMP  FLO-PT-75-3 

NITRATED  ESTERS 

5.0 

tl 

UG 

5. 

-075 

CCMP  .AC-PT-rS-3 

NITRATED  ESTERS 

5.0 

u 

UG 

■  5. 

t.:3 


.^OY  F.  uESJcn  me. 

I.'iCrtGANICS  HETHCO  SLAf.’K  DATA  SUMMARY  PAGE  02/lo/S0 


CLIENT:  USATHAMA-HW.AA? 

'.«G.u<  ORDER:  2231-03-04-0000 

SAi'IFLE  SITE  ID  ANALYTE 

LIMKIO  3gL.iC0C3-tM81  NITRATED  ESTERS 

3L\N'K20  S3LNCC08-rtB2  NITRATED  ESTERS 


VESTGN  3ATCN  ^ 

RESULT  UNITS 
2.5  u  HG/L 
2.3  u  MG/L 


3gc3L:o2 

REPORTING 

LIMIT 

2.3 

2.5 


■,'£:tcn  ?ATCH  4:  3SC3L2( 


Cl  "NT;  USATi-y'i'^A-HyAAP 

GRDE.-l:  2:31-G3-04-.]COO 


SAriPLI 

SITE  ID 

ANALYTE 

S?!:<ED 

SANPLE 

initial 

RESULT 

SP!;<ED 

.iNCL'NT 

%RE( 

3Li:iKiO 

39LIiC0C3-?iBl 

NITTATFD  ESTERS 

10.3 

2.5 

u 

10. n 

IOC 

3LA.\K2C 

39LNCC03-.'!B2 

NITRATED  ESTERS 

19.5 

2.5 

u 

50. G 

f-  ^ 

NITR/VfED  ESTERS 

49.5 

2.5 

u 

50.0 

9S 

4 


RGY  F.  -JCSTCN  iriC. 

ir!C7G.u:CS  DUPLICATE  3PIKE  SEFCST  02/15/30 


CLIZNT:  USATMAMA-HWAAP 
'-•C.'sX  ORDER:  2E31-C3-04-0000 


SA.MPIE 

3UliK:C 


sni  ID 

»mmKmmmm%z3mm 

■S9LNCa08-:<82 


ANALYTE 

NimATErSlSs 


» 


> 


;VE5TCN  3AT:h  I:  39C3L,?G2 

SPIKEfl  3Pi;<E.;(2 
XP.ECOV  XRECOV  'a  IFF 

««ai«flita  mmmmmm 

59.3  39.3  j.^u 


r'.oY  7.  w:-3TCN,  i:ic. 
Li::nviil.'j  Lajcntor"/ 


cLizirr:  usATiiAi-iA  -  >:awt::iC7:ie  .1, 

i'  39071202,  Air 
W.O.I:  2231-0S-O4 


RECEr/EE:  03-01-39 


Saapleij  have  been  prapared  and  analysed  according  to  unATHAiMA 
Method  LW02,  Explosives  in  Soil  ,  ocdifiad  for  the  analysis  of 
MII-5  saaplas. 

The  following  QA/QC  control  saaplas  have  been  analysed 
Goncurrantly  with  each  extraction  Latch.  Abbreviations  noted 
below  have  been  used  in  the  data  suaaary. 

Abbreviation  ggsyciptiail 

3LI<  »  Reagent  blank  analyzed  to  provide  an  indication  of 
lab  contamination  and  its'  effect  on  reported 
analytical  data. 

Samples  (soil  or  .^ater)  are  spiked  with  target  compounds  to 
provide  precision  and  accuracy  data. 

SS  Designates  sample  spiked  with  target  compound. 

SSD  *  Designates  sample  spiked  with  target  compound  in 
duplicate. 

0  *  Indicates  duplicate  analysis  of  a  sample. 

NS  *  Not  spiked. 

DL  »  Diluted  below  calibration  range. 

G  *  Indicates  elevated  detection  limit  due  to  sample 

interference. 

NR  ■  Not  reported. 

NOTE:  Spikes  have  been  reported  as  result  (%  recovery)  . 

NOTE:  Results  for  T5-1  FCO  represent  a  minimum  value  as 

the  front  half  XAD  sample  was  broken  during  sample 
preparation.  Observations  indicate  that  the 
majority  of  explosives  have  been  contained  in  tne 
front  half  solvent  rinse  for  Hawthorne  MM-5 
explosives  in  air  samples. 


< 

> 


Less  than 
Greater  than 


2  - 


MOTS:  Non-auantitative  recoveries  were  obtained  for 

nitrobenzene  during  these  analysis.  Modifications 
aade  to  Method  LW02  to  analyze  MM-5  samples  resulted 
in  the  loss  of  nitrobenzene  auring  anal/sis. 

Although  certified  detection  limits  have  been 
reported,  it  is  likely  that  actual  detection  limits 
are  higher  than  the  detection  limits  reported. 


Analysis  SunTiar’^; 

Samples  Collected:  07-29,30-89 
Samples  Prepared:  03-02-89 
Samples  Analyzed:  03-10-89 


pj. 


uDn 


Carter  Nulton,  Ph,L. 

Vice  President/Laboratory  Hanagei 
Lionvllle  Analytical  Laboratory 


OATS 


1 


I  f*  f)  ^  j  a  'J  'J  'J  o  ri  O  cs 

tp*  iS  i  ^  <y>  -F^  O  <3\ 

^  i  •  CD  VO  04  .3»  •  •  •  • 

O  i  r«l  •  •  *  .  !n  t-4  O  O 

4  I.N  f'  iH  H 
1 

IV  V  V  V  V 

I 

t?<  ‘I 
3  ;! 

!‘3  0iH  >1  r'.oaoootfoo 

£>•  H  ifl  i|  "CO  •  04  VM  •  ®  O  04 

I  4J!i<sj«0**0i-(»« 

H  11 

;i 

il  V  V  V  V  V  V  V  V 


<N  O  n  «-4  .-4 
I  <  r*  « 

in  -u 


M  O  O  <H 
I  cj  r*  o  « 

in  li.  iH  4J 


ootataooojoM 

r'i''04O'0O04'^f<it 
^04Hv0in  •  •  *  • 

.  .  .  .  .  in  H  o  o 

H  M  M  f'  H 

V  V  V  V 


o*o<nooon>Of'4 

04  •  O  •  •  O  ^  ^ 

H  eo  04  G4  04  U1  VO 
04  m  ^ 


O  so  •-» . 
O  VO 


V  V  V  V  V  V 


OOO'ON'^OIOOI 

r'V0004^004'«4'>» 

04  *  04  •  O  m  H  o  o 
H  04  04 


t-»  O  0*  in  iH  il 
I  U  VO  O  (0  || 

in  Ph  00  -P  il 
fri  O  II 

II 


V  V  V  V  V 


3oooa«sooo 
9  <«•  04  o  00  GO  m  a 
m  «  04  i-i  o*  m  -p-  o. 
04  H  01  <-l  04  VO 

vvvvvv  vv 


•u  ••  ••  ••  ••  li 

c  =(•  .  a  H 

3)  3  a.  -p  il 

•♦’I  O  si*  •  -W  ii 

04  M  PS  a  s  a 

U  3  I! 


II 

I 

o 

n 

•  •••&!•••• 

1  0 

!l 

4 

•••u**** 

TJ 

!l 

JS  1 

•H 

il 

•  •C3«M»64»» 

1  -H 

H 

• 

•  O  tb)  •  • 

« 

II 

O  1 

ii 

•  >3  'Z  'Z  •  • 

i  .P 

il 

• 

•  ^  ^  ^  •  • 

•  ipaw  *64  64  64 

p 

II 

■p  1 

a 

il 

•  •  t4  a  W  •  64  64  64 

i  a 

il 

• 

a 

II 

a  1 

a  a 

II 

•  •  1  z  a  >J  1  z  z 

1  0  i 

H 

• 

•  i  z  a  J  1  z  z 

> 

II 

a  1 

iH  P 

;i 

•  •aaox'oaa 

1  iH  P 

li 

• 

>aao>i9aa 

a 

il 

1 

a  0 

!l 

•  •  •  1  ns  QS  *1  1 

t  a  0 

n 

• 

•  -  1  a  z  -1  1 

fp 

II 

3  1 

a  vp 

II 

XX04r<4  64  64*«i'9*4' 

1  a  "p 

It 

u 

il 

|4«  1 

a  c 

II 

"2  a  •  -M  a  •  *  *. 
zaHHZ64rMoioi 

1  a  a 

II 

^  Q  %  5*J  ^  ^  ^ 

il 

II 

PS  1 

to  M 

H 

s  a  ¥. 

M 

«** 

«*Pr4a&40104  0l 

o 

1|  4#  04 

;|  04  1^  «iP  •  O 

II  •  ®  o  00  •  r»  04 

ij  040H040iP^’ 
'I  04iP«-4'-''-'r4H' 
,1  WWW04  04  ■— w 

•I  9  VO  O  •  ••*■  in  'O 

iio4004t'  •vOi^ 

II  i-)r404inOin04 


W  *>4  t-l 

V)  a 

X  4J 

o  o 

04  64 


X  HI  r4 

z  « 

s  <p 
J  o 

a  64 


4»i  •  a 

3  ^ 

O  >«<  •  -H 

H  PS  a  c 
3 


^<Al>  «# 

n  <4^  ^  m  <H  C9  H 

•  04^  *0^04  •  • 

'OOOO  •040049 

OlHHp'OOHinO* 

FmFF  ^ 

04P49  04  04'—.4i(00 

•  •  •O4SP04  •r^>«p 

•»Or4  -  *004  •  • 

r40i'»o5  0r4r»a>'0 


r-3»  04  04f>lO04Oo4 

oio»oin4poo44p-» 

•  •••••••• 

HOMOomtHOo 


V  V  V  V  V  V  V  V  V 


7,.j"r:ica:  Jiaai 


ArrSMTlCIH 

ANALYTICAL  DATA  SUimARY  TA3L3S  FOR  TfrOT  ITSMS 


* 


1311R2 


» 


’1 7  12.>0 


CC?.I?LTEH  GFlfTSP^TSD  .\NALTnCAL  DATA  SUT.CrlAEY  T.\3L2S 


Appandis  H  coctaias  computer-‘?enerated  analytical  data  stmunary  tables. 
Tie  tables  iave  been  prepared  for  pre-^est  and  post-test  sampling;  events. 

The  tables  provide  the  following  information: 

*  Eouipment  (test  item)  type. 

*  Sample  matrix  (wipe,  rinsate  or  solid). 

*  Units. 

*  Contaminant  moss  or  concentration. 

*  Total  explosives  concentration  (sum  of  individual  explosives 
contaminants  (excludes  nitrocellulose  and  nitroglycerin;). 

A  key  of  the  sample  identification  conventions  is  provided  in  Table  H-l. 

Sample  results  exceedmg  the  method  detection  limit  (or  estimated  as  J 
values)  are  shown  in  bold  print. 

If  the  analysis  indicated  that  the  compound  was  present  below  the  method 
detection  lunit,  the  detection  limit  is  shown  with  che  classification  U  (e.g., 
635U  signifies  that  the  contaminant  was  not  present  above  the  detection  level 
of  835  ug). 

Detection  limits  vary  by  matrix  and  dilution  factor.  In  some  cases  if  the  TNT 
concentration  in  a  particular  sample  was  high,  a  dilution  was  required  to 
bring  the  concentration  within  the  calibration  range.  The  detection  limits  for 
tho  remainder  of  explosives  analytes  (e.g.,  tetryl)  were  increased 
proportionately. 

In  some  cases,  the  mass  of  some  contaminants  is  shown  cs  a  ’‘J”  value  (i.e., 
3.3  SJ).  This  indicates  that  the  compound  was  determined  to  be  present  but 
below  the  detection  level.  The  value  is  estimated. 

The  presence  of  nitrobenzene  in  many  of  the  w^  samples  is  attributable  to 
fieid/laboratory  contamination  as  discussed  in  Section  8  of  the  main  report. 
Table  8-9  summarizes  all  of  the  nitrobenzene  resui(:s. 

The  concenti'ations  of  some  coataminanta,  specifically  TNT  m  the  sediment 
from  the  clay  pipe,  arc  reported  as  over  one  zmllion  parts  per  million  (e.g.,  for 
pre-Test  15  samples,  the  concentration  of  TNT  is  reported  as  1,246, 0(}0  ug/g). 
This  anomaly  is  due  to  the  ^reporting  procedure.  Concentrations  are  reported 
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TaIjI.';  n-1 

SAipla  Identification  Coaventiouti 


u 

- 

3eJGw  Detection  -imi 

.3 

- 

23ti>?iated  Coacentrat 

uq 

- 

Microeran 

C? 

- 

Clay  I'lc-f 

IB 

- 

Powder  -Jox 

'■i 

- 

■  o.ic  :<j.r.9 

SCI 

- 

ilieli  Support  Saci 

s? 

- 

Steel  Pipe 

?.? 

- 

.i.'.cjniauro  Pipe 

■■IMI 

- 

Clash  Chamher  Wall 

zux 

- 

3t3MB-Heat?cl  Hiser 

si-r-' 

- 

Sto&in-IIeatad  Valve 

Dun 

- 

Field  Blank 

:? 

- 

Rinsats  Sample 

w 

- 

Wipe  Sanpla 

;:.'K 

- 

Spike  Applicator 

- 

Duplicate 

s 

- 

Spike  Hinsata 

1311R2 


H-2 


■;”:7 10:50 


.13  weight  of  TNT  to  weight  of  3oil.  A-orvarentiy,  in  this  case,  if  the  weight  of 
TMT  taceeded  che  weight  of  soil,  the  ccncentration  is  over  100  percent,  as 
shown  for  the  following  hypothetical  case: 

•  Initial  TNT  mass  -  ICO  grams 

•  Irucial  soil  mass  -  50  graros 

•  Concentration  (ppm)  *  ;jnas3  TNT/mass  soil  x  100% 

SI  100  graros/SO  grans  x  i''0% 

»  20,570 
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Appendix  I  contains  iie  followins  calculations: 

•*  Calcnilations  to  determine  time  for  slab  to  reccn  temperaturs 

•  Heat  balance  calcnlationa  for  Test  Buns  T2,  T3.  ind  T5. 
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